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Vapor Recovery Area at New Refinery 
Designed to Handle Sour Crude—p. 1336 
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In Boussens, France or 
Carthage, Texas, HUDSON- 
designed plants justify the 





GOEL BE GE OC 


world-wide reputation of 
Hudson Engineering Cor- 
poration as leaders in the 
field of gas processing. 


THE CARTHAGE 
ele} tte) 7 Vile). 


ictured above are two 
HUDSON-designed plants... 
each processing gas to ex- 
tract propane and heavier 
hydrocarbons and water 
vapor from gas entering 
cross-country pipe lines. The 
Carthage Corporation plant, 
largest of its kind in the 
United States, is installed at 
Carthage in East Texas. The 
French plant, owned and 
operated by Regie Autonome 
des Petroles, processes gas 
from the St. Marcet gas-distil- 
late field, in the foothills of 
the Pyrennes mountains. This 
is the largest gas processing 
plant in Europe. 











ENGINEERING CORPORATION 
FAIRVIEW STATION HOUSTON, TEXAS 





GAS COMPRESSOR STATIONS ¢ CYCLING PLANTS e GAS DEHYDRATION PLANTS e NATURAL 
GASOLINE PLANTS « FRACTIONATION UNITS e CRUDE TOPPING UNITS e PRESSURE MAINTENANCE 
PLANTS e« HYDROGEN SULPHIDE REMOVAL PLANTS e ATMOSPHERIC AND VACUUM DISTILLATION UNITS 
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Right here—in the familiar Hortonsphere—is the 
starting point for getting longer life and better per- 
formance out of your processing units. This versatile 
container is sometimes used as a desalter to improve 
the quality of the crude oil changed into refining 
units. 


When the Hortonsphere is used as a desalter, an elec- 
trical unit developed by the Petroleum Rectifying 
Company is installed on the inside. This process usu- 
ally takes about 90 per cent of the salt out of the 
crude oil. For example, the Hortonsphere shown be- 
low (at the Creole Petroleum Company’s Mulata, 
Venezuela, processing plant) reduces the salt con- 
tent of the crude from around 120 lbs. per 1,000 bbls. 
to about 15 lbs. per 1,000 bbls. 

This is just one special application of the Horton- 
sphere. Write the nearest office for more informa- 
tion about this efficient container. 
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TRENCH 


OVER 60,000 CU. FT. 


SUMP AND OUTLET 


FROM 7,500 to 60,000 CU. FT. 


have proved a profitable investment, 
because 


they offer... —1.A Gasholder with efficient operation and easy maintenance. 


a. Not affected by snow load since all moving parts are under cover, 

b. All major moving parts accessible for inspection during operation. 

c. A vapor balancer that can be made gas free for repairs in a few 
hours. 

d. A vapor seal that has a life equal to that of the tank. 

e. A Gasholder working pressure of ¥% to Y% inch of water. 


2. A vapor balancer that has a 100% Dry Seal. 


a. Eliminates corrosion problems attendant with wet seals. 
b. Requires no heating system during freezing weather. 
c. Has no evaporation loss through a water or oil seal. 

d. Requires no attention, adjustment or lubrication. 


3. One vapor balancing mechanism for all tanks. 
a. Provides flexibility of operation. 


b. Permits repair of any tank in group without affecting operation. 


c. Allows vapor balancer to be removed without disturbing storage 
tank operation. . 


d. Accomplishes all venting through one master valve. 
e. One structure for protection of all standing and pumping loss. 


For more complete details and Pay-Out Analysis, write for Bulletin VB-IO 


WIGGINS 
VAPOR SEALS 


MGENERALS 


4 WESTERN STATES: Consolidated Western Steel Corporation, San Francisco—Los Angeles 
> SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston—Dallas, Texas © (CANADA: Toronto Iron Works Ltd., Toronto 


GREAT BRITAIN: Motherwell Bridge & Engineering Co., Ltd., Scotland 
FRANCE: Etablissements Delattre & Frovard reunis, Paris 
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PLATT’S OILGRAM NEWS 


A daily independent oil-news 
reporting service issued from 
New York, Cleveland, Houston 


Platt’s Oligram News 
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NATIONAL PETROLEUM NEWS PLATT’S OILGRAM PRICES 


The weekly oil marketing maga- A daily independent oil-price 
zine, covering news, prices, trans- reporting service issued from 
portation, storage, merchandising New York, Cleveland, Houston 
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FLUOR 


Whatever your Off-Site re- 
quirements—balanced steam and 
electrical systems...interconnecting 
process piping and rack structures 
... Water disposal and fire protec- 
tion systems . . . roads, rail spurs and 
loading racks for product handling 
... warehouses and tank farms for 
storage—Fluor will design, con- 
struct and install these facilities for 


maximum efficiency and economy. 

Experienced Fluor Engi- 
neers, together with permanently 
employed Fluor key construction 
personnel, are available to handle 
any or all Off-Site Facility work 
necessary for successful on-stream 
operation of refineries, gas-gasoline 
processing units, chemical proces- 
sing units, power plants, etc. 


Fluor’s combined engineering and construction service 
relieves plant operators from periodically building up large tem- 
porary construction staffs and effects large savings and reduces 


administrative problems. 
° 











Designers and Constructors of Refinery, Chemical and Natural Gas Processing Units. 








BE SURE WITH FLUOR 





Manufacturers of Cooling Towers, Fin-Fan Units, Mufflers, Gas Cleaners and Pulsation Dampenets. 


THE FLUOR CORPORATION LTD. Los Angeles 22+NEW YORK * CHICAGO * BOSTON ¢ PITTSBURGH * TULSA * HOUSTON * SAN FRANCISCO 
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———— These two 6-cylinder GMV's provide 1200 compressor horse-power at Wes- 





Another Example | 









Lfficient Power 
at Lower Cost 
: 


| 
| 
| 
i 


for Western Natural 





The two Cooper-Bessemer GMV compressors 
you see here have outlived the cycling require- 
ments in one field...and are now doing an 
efficient job in a new location. Installed eight 
years ago at Edinburg, Texas, they were re- 
cently transferred by Western Natural Gas 
Company to handle the compressor require- 
ments at their new Goebel cycling plant in 
Live Oak County, Texas. 


its. This “case history” is significant. First, it testi- 
ers. fies to the long, efficient life of these modern 
Cooper-Bessemer V-angles — units that obvi- 


isco 
ously are ready for many more years of 


tern Natural Gas Company’s 3-well, Goebel Field cycling plant. Currently com- 
pressing 15,000 Mcf of gas daily, from 1,500 to 3,500 psi, units have capacity for 
of : 30,000 Mcf to meet anticipated increases in volume of gas to be handled. 


GMV compactness and durability pays off 


trouble-free, low-cost operation. Secondly, it 
emphasizes the advantage of GMV compact- 
ness — compressors that are installed, housed, 
operated and maintained at exceptionally low 
cost. 


Cooper-Bessemer V-angles, long-lived, unusu- 
ally compact, are built in three types for all 
compressor needs from 200 to 2400 bhp. Let 
Cooper-Bessemer prove to you how these mod- 
ern units can add to ‘your profits. 








The 
Cooper-Bessemer 


Corporation 
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New York City Washington, D. C. Bradford, Pa. Parkersburg, W. Va. 
San Francisco, Calif. Houston, Dallas, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Okla. Shreveport, La. St. Louis, Mo. Los Angeles, Calif. 
Caracas, Venezuela Gloucester, Mass. Calmes Engineering Co., New Orleans, La. 
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Behind the man who serves the public. 


With motor oil and gasoline requirements rapidly 
becoming more specific and exacting, the role of 
the chemist in improving the standards of per- 
formance increases in importance. As a producer 
of cracking catalysts, motor oil additives and 
other products used in the industry, Cyanamid 
is providing greater and greater service ... by 
introducing new products through continued 
chemical research and in helping customers use 
the findings of its research profitably. 
Cyanamid’s extensive laboratory facilities and 
the specialized experience and skills of its tech- 
nical staff are at your service in using AEROCAT* 
Synthetic Fluid Cracking Catalysts . . . AERO** 
Specialty Catalysts ... AERoLUBE* Additives for 
regular, premium and heavy-duty motor oils . . . 


Gasoline Dyes, and Drilling Mud Chemicals. 
Literature and samples of these products are 
available upon request. Write today. 


*Reg. U.S. Pat. Off. 


**Trademark 











_\) 





oS C 


30 Rockefeller Plaza, New York 20, N. Y. 





AMERICAN Granamid LOM PANY 


PETROLEUM CHEMICALS DEPARTMENT, DIV. C-12 








WHEN PERFORMANCE COUNTS... CALL ON CYANAMID 
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What’s Happening! 


COMPLETIONS 


Shell Oil Co. has completed a maintenance build- 
ing having 98,000 sq. ft. of floor space at its Houston 
refinery. It is capable of handling $4 million worth 
of maintenance work annually, and all plant mainte- 
nance operations will be consolidated in the new 1- 
story structure. 


MFA Oil Co. has completed a 1000 b/d Perco cyclo- 
version unit at its Chanute, Kans., refinery for de- 
sulfurizing and reforming cracked gasoline. Koch 
Engineering Co. designed the unit. 


Union Oil Co. of Calif. has completed a 6000 b/d 
Duo-Sol unit at the Oleum, Calif., refinery, with Max 
B. Miller Co. in charge of engineering and construc- 
tion. Also completed are asphalt and refined oil load- 
ing facilities. Still under construction are revisions 
of crude facilities and utilities, compounding and bar- 
reling house improvements, plus additions to offices, 
shops and miscellaneous buildings, to be completed in 
December; fuel oil tankage and transfer facilities are 
scheduled for early 1950 completion. 


Full scale operations are expected to be under way 
by or before mid-December at The Texas Co.’s West 
Tulsa refinery, signaling completion of the $25 million 
expansion program started early in 1948. New facili- 
ties increase plant capacity to 30,000 b/d and include 
15,000 b/d fluid cracking, polymerization, furfural 
solvent extraction, new boiler house and other auxil- 
laries. Contracts were held by M. W. Kellogg Co. and 
Foster-Wheeler Co. 


MARKETS, PRICES 


November proved one of the most uncertain months 
of the year from the refiner’s viewpoint. Warm 
weather in the nation had backed up distillates to 
extent that “voluntary discount” were resorted to 
by some marketers to move unwieldy stocks. Slow- 
moving fuel oils had their effects in reduced demand 
for crude. Gasoline prices turned downward in all 
areas, 


Toward the end of the month, however, there was 
a marked upswing in demand for heavy oils, and dis- 
tillates appeared to be moving better. Firming tank- 
er rates tended to “tighten up” some of the soft 
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Important Current News Summarized for Refiners 





spots along the East Coast, notably New York har- 
bor. 


Main problem was how to inject life into the dis- 
tillate market, for warm weather held back demand 
in all areas. Storage was filled. 


Reduced demand for distillates caused sharp cut- 
backs in manufacturing, particularly in Texas, where 
the drop in refining amounted to about 10% of rated 
capacity. Of 14 Independent refiners on the Gulf 
Coast, only three were operating at near-normal ca- 
pacity; seven were shut down. 


Immediate result was a marked easing in supply 
of crude oil in Texas. Offerings for outright sale 
were plentiful with few takers. There were reports 
of some newly-completed wells being shut in pending 
improved demand. Some trade sources were of the 
opinion that cut of about 10% in Texas oil allow- 
ables for December staved off an early decline in 
crude prices. December and January allowables also 
were reduced in Oklahoma. 


Refiners generally continued to comprise the least 
happy segment of the industry. The squeeze between 
crude prices and product prices showed few signs of 
widening, for gasoline prices declined more rapidly 
than fuel oil prices went up. 


Decline in gasoline prices was general throughout 
the country. East Coast majors reduced prices dur- 
ing the last week of the month in amounts ranging 
from 0.1 to 0.7c per gal. Gulf Coast cargo prices were 
off 0.25c for most grades. Grade 100/130 aviation 
gasoline was qouted at 16c; regular-grade, 79 Re- 
search, at 9.25c; 83 Research at 9.5c. 


End-of-month developments, however, brought a 
measure of optimism to refiners. There was a rapid 
upsurge in demand for heavy oil generally through- 
out the Midwest, and some refiners ceased offering in 
open market. Firming tanker rates contributed to 
some strengthening in Bunker “C” fuel oil prices 
along the East Coast. There also was some increase 
in demand for No. 2 fuel. 


EXPANSION 


Standard Oil Co. of Ohio will spend $4.5 million 
converting present Houdry fixed-bed catalytic crack- 
ing facilities at its Cleveland No. 1 refinery to a mov- 
ing-bed unit, and boosting throughput to 18-22,000 






‘nformation on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWs 
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What’s Happening! 








b/d from present 12,000 b/d. Construction plans are 
being prepared by Sohio engineers. 


Socony-Vacuum Oil Co. has authorized a light oil 
treating unit of 28,000 b/d capacity at its Paulsboro, 
N. J., refinery. S-V also will convert a 15,000 b/d 
Houdry cracking unit to TCC at Trenton, Mich., and 
a similar unit at Augusta, Kans. Work has not 
started on any of these projects. 


Magnolia Petroleum Co. has awarded Lummus Co. 
the contract for converting two 15,000 b/d Houdry 
units to TCC at its Beaumont, Texas, refinery. Com- 
pletion is expected late in 1950. 


Evangeline Refining Co. is installing a 400 b/d 
single-chamber Perco cycloversion unit for its Jen- 
nings, La., refinery which will be completely fabri- 
cated in Houston by Mason Bros. Construction Co. 
and shipped as a “package” unit. Grebe & Doremus 
Process Co. designed the unit. 


MecMurrey Refining Co. will build a Fluid cracking 
unit, with gas recovery, feed preparation and cycle 
oil cracking facilities at its Tyler, Texas, refinery. 
Completion is scheduled for next fall and climaxes the 
expansion and modernization program started 18 
months ago. Contract has not been awarded. 





Johnson Oil Supply Co., Gary, Ind., plans to add 
thermal cracking to its facilities, and to increase 
present 4000 b/d capacity to 5000 b/d. A new asphalt 
tower was recently installed. 


British-American Oil Co. is planning a 5000 b/d re- 
finery near Edmonton, Alberta, with construction to 
start next spring. Contracts have not yet been let. 


TRANSITION 


Chicago Corp. has purchased refining and pipe line 
facilities of Atlas Oil & Refining Corp. at Shreveport, 
La.; will take possession Jan. 1. Chicago is acting 
for a group of companies which will take over fa- 
cilities under a new name but retain present manage- 
ment. Plant is rated at 12,000 b/d and will: be ex- 
panded to include processing of distillate stocks from 
one or more gas plant operations in which group has 
interests. 


Premier Oil & Refining Co. has closed its 8000 b/d 
lube plant at Ft. Worth “temporarily” because “there 
is no money in the lube business with market prices 
as low as they are.” 


Petrol Refining Co. has shut down its 60,000 b/d 
refinery at Texas City, Texas, which has been run- 
ning at half capacity because of price squeeze be- 
tween crude and refined products prices. 
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NATURAL GASOLINE 


Part of the Levelland gasoline plant near Levella:d, 
Texas, operated by Stanolind Oil & Gas Co. for nine 
other owners began operating Nov. 8. Completion 
of absorption, distillation and fractionation sections 
is scheduled for Feb. 1; meanwhile compression gaso- 
line is being shipped to Stanolind’s Slaughter plant, 
15 miles away. The finished plant will handle 40,- 
000 Mcf. of gas daily, produce more than 130,000 
gal. of liquid hydrocarbons. 


The Burnell-North Pettus cycling plant near Pet- 
tus, Texas, which Stanolind also operates for 19 
other owners, now is in operation. Plant handles 
166,000 Mcfd. of gas, selling 30,000 Mcf. to pipe lines 
and returning the balance to producing formations; 
produces more than 330,000 gal. per day of liquid 
hydrocarbons, of which about half is natural gasoline. 


Cities Service Oil Co. has completed modernization 
and expansion of its Pampa, Texas, plant, now rated 
at 18,000 Mcfd. of gas, from which can be produced 
35,000 gal. of natural gasoline and butane and 25,000 
gal. propane daily. To be completed by Christmas is 
the company’s Chico plant, 45 miles from Ft. Worth. 
Plant is designed for an ultimate capacity of 22,500 
Mcfd. of gas, yielding 60,000 gal. total of hydrocar- 
bon liquids, with installation of additional equipment. 


FOREIGN 


Anglo-Iranian Oil Co. has completed a 40,000 b/d 
crude distillation unit which almost trebles through- 
put of its Llandarcy, S. Wales, plant. This is part 
of the expansion program there for which ECA re- 
cently furnished $7,250,000. 


Economic Cooperation Administration has agreed 
to underwrite $2 million of the estimated $6.4 million 
cost of expanding and modernizing the Porto Marg- 
hera (Venice), Italy plant of Societe Raffinazione 
Olli Minerali. Crude capacity will be doubled, to 
22,000 b/d, and facilities installed for lube manu- 
facture. 


Deutsche Shell Oil Refinery, Hamburg, Germany, 


‘now is back in operation after being 90% destroyed 


during the war. It will process 8800 b/d of crude, 
producing gasoline, lube oils and allied products. 


Refinery projects already started or on which work 
soon will commence assure Western Europe of a crude 
throughput capacity of 1,020,000 b/d, or but 40,000 
b/d short of the total Economic Cooperation Admin- 
istration is said to regard as the top limit of a pro- 
gram it can reasonably go along with. ECA is said 
to be actively considering 40,000 b/d of projects to 
hit its arbitrary ceiling of 1,060,000 b/d. 
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LUBE OIL BLENDER! 


Achieves Greater Accuracies and New Economies in 
Material Handling 















This new %Proportioneers% system utilizes phase control between components 
to reduce a complex batch compounding operation to a completely automatic 
continuous blending process. %Proportioneers% recirculation method permits 
exact presetting and control of component and additive ratios and allows quick 
adjustment of the total rate to production requirements without affecting these 
ratios. The %Proportioneers% Continuous, Automatic Lube Oil Blender makes 

possible greater flexibility between small 








Typical blender panel 
arrangement for four 
base stocks and four 
additives. Since each 
additive and compo- 
nent control panel is a 
complete unit in itself, 
additional panels can 
be readily incorporated 
in the assembly at any 
future time. 


1ll equipment 
hown red in flow- 
ram furnished by 

Proportioneers, 


° 


1C. /o 








and large quantity production with 
increased operating efficiency and new 
economies in material handling. For com- 
plete information ask for Brochure SM138. 














~~ 

BROKEN LINE 
INDICATES ALTERNATE 
USE OF METER FOR 
ADDITIVE 























7o PROPORTIONEERS, INC. 7% 
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Write to %Proportioneers, Inc.%, 48 Codding St., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and. other foreign countries. 








< Strategically located — 
Speciafzed technical service 


Whichever way you |¢ok at it... ~~ < 


RADE-MARK REG. US. PAT. OFF 


Long experience 
.- accumulated knowledge 


it pays to specity SOLVAY 


With today’s costs of manufacturing so high, it’s the wise 
chemical buyer who considers his purchases from every angle. 


Price and specification alone are no longer basis enough 





for a buying decision. 
There is a good deal more a buyer can expect—speed of delivery, 


technical service, big-plant capacity to assure continued supply, 
Quick delivery and 


shipping service A 2 2 a 
knowledge of the industry and experience with its problems. 


On all these counts, more and more manufacturers agree, 


“it pays to specify Solvay.” 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Soda » Caustic Potash + Chlorine * Potassium Carbonate « * Nytron * Sodium Bicarbonate « Specialty Cleanse 


3icarbonate « Sodium Nitrite « Para-dichlorobenzene » Ortho-dichlorobenzene » Monochlorobenzene « Methanol « Ammonium Chloride + Formatdehy 
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Our facilities include com- 
sete Process, Engineering. 
Design and Construction. 
Ising the latest technical 
data and our years of experi- 
ance, we build without 

vaste for greater efficiency. 
iCrettCol-te Mey el-paedstele Moretti Mes. te| 
geater recovery of market- 
able products account for 

he fact that a large portion of 
or work is repeat business. 




















INES & LAUGHLIN SUPPLY COMPANY 





































































Exgineering and (Ensleuclion P)ivision 


TULSA, OKLAHOMA 








Metallurgical Research con- 
ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 


Unique Technical Backing of 
an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 


. 
Complete Facilities for the Pcs equupmene 
fabrication of steel prod- 

ucts from simple forgings 

to the most igtricate 120 

foot towers. 


PRESSURE VESSELS 


shipped complete or “knocked-down 


” for field assembly 


e ' Regenerators 
alting Towers 7 . 
aia Dee | : Coke Drums 
° “a * 
High Vacuum a a Si byes, Fractionation, 
“> = Absorption an 
Annular Reactors me Wp — =—S—~—«SSeerparattiinn Towers 
* 
Clad Steel Vaporizers 


lop Welding Performance Deasph 
assured by specially de- and Dew 
signed equipment and 
exclusive employment of 
master operators. 


Quality Control embracing 
the constant application of 


the most advanced inspec- P| P|] 
tion methods, both visual 7 DS A N D H FAD ERS 


and non-destructive. 


+++ for all process and power applications 


* General Pu rpose 


*C : 
Potenea Pipe Corrugated 


Nozzles * Diffusion Headers 


* One-piece Giant * Manifold Headers 
Bends up to 96” 


lameter 


* Flanged Bends 
: * High Press 

* Corrus: & ressure 

Jone (An MLW. Kellogg exclusive) —_— Headers 

On-Time Delivery made pos- . Reducing * Alloy * Corrosion 

sible by a flexible plan- Standpipes Head Resistant Lined 

ning group authorized to : ers Headers 


re-route work to meet 
promised dates, (eetface 


The M. W. Kellogg Company, Inc. (A Subsidiary of Pullman, Inc.)—Offices in New York, Jersey City, Buffalo, Los Angeles, Tulsa, Houston, Toronto, London and Paris 
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Keynalelaneh ’s 


... IN PETROLEUM TECHNOLOGY 


By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments” 


Brief reviews of currently reported technolog- 
ical and economic developments, in the light of 
their potential bearing on petroleum refining 


Adsorbent Developed 
For Re-Refining Oils 


S recently shown by Cencus of 

Manufacturers figures for 1947, 
re-refining operations in the U. S. 
have increased rapidly in recent 
years—420% from 1939 to 1947 as 
regards value of products shipped by 
re-refiners. The figure probably does 
not include the large volumes of lu- 
bricants re-refined by oil users them- 
selves, or by the Armed Forces, es- 
pecially the Air Force. 


While the terms “re-refining” and 
“reclaiming” have been used inter- 
changeably in much of the early lit- 
erature in this field, it now appears 
that those companies which use com- 
bination processes that approach or 
equal refining in complexity are care- 
fully stressing a difference, one 
which is of considerable importance 
as regards quality. “Reclaiming,” ac- 
cording to a recent Filtrol Corp. 
booklet,“@) usually involves only the 
removal of visible impurities by fil- 
tration or centrifuging, methods 
which do not satisfactorily remove 
such harmful impurities as moisture, 
tars, resins, cracked products, etc. 

“Re-refining,”’ however, is said to 
make possible restoration of the used 
oils to their correct specifications by 
(1) “fractional distillation to yield 
products of the proper viscosity or 
fluidity for maximum lubrication” 
and (2) “the removal of unstable 
substances, those which tend to emul- 
sify or oxidize in service, or inter- 
fere with the durability and finished 
appearance of the oil.” 

According to this booklet, the lat- 
ter step may be satisfactorily ef- 
fected by adding to the distilled oil 
an adsorbent such as Filtrol’s “Re- 
trol,” which is said to be superior in 
performance to natural earths in pur- 
ifying, decolorizing, and fast filtering 
properties. Following mixing, the ad- 
sorbent-containing oil is then filter 
pressed to remove the adsorbent-im- 
purity fraction as filter cake. 

The advantages of using highly ac- 
tive adsorbents such as Retrol are 
Said to be higher filtration rates, 
lower oil retention in the filter cake, 
excellent color and fluorescence res- 
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toration, etc. Smaller quantities of 
adsorbent can be employed than when 
using low-grade materials. 


The value of products of lubricants 
shipped by re-refiners in 1947 
amounted only to slightly more than 
0.1% of the total value of products 
shipped by companies refining new 
oils in that year. However, it must be 
borne in mind that re-refining op- 
erations are increasing. It is import- 
ant to the petroleum industry, wheth- 
er or not it recognizes re-refining 
as a branch of its operations, that 
lubricants on the market be—as a 
minimum—noninjurious for use un- 
der normal conditions, so it is en- 
couraging to note that attention is 
being given to the provision of quali- 
ty materials for use in re-refining 
processes. 


New Alloy Cast Irons 
For Refining Equipment 


O those who must specify mate- 

rials for refinery and equipment 
construction, the never-ending re- 
search being conducted in the metal- 
lurgical field by companies which sell 
alloys and specially treated metals 
is always of particular interest, since 
it means that the balance between 
first cost and service life is contin- 
ually shifting, also that economies 
may suddenly become possible 
through use of entirely new mate- 
rials. 


For example, a paper(?) presented 
before the ASME in Oklahoma City, 
Oct. 3-5, calls attention to the possi- 
bilities of using the new special- 
service types of alloy cast irons in 
applications where more expensive 
steels have previously been employed. 
For many years—up to about 1920— 
“cast iron was a low-tensile-strength 
metal that was easy and cheap to 
produce, but with the technical ad- 
vances that have been made in the 
last 30 years—the use of alloys, con- 
trol of foundry practices, etc.—the 
range of properties available today 
in cast irons has been greatly wid- 
ened.” 


In his above-mentioned paper, Sef- 


_ing points out that the proper micro- 


structure must be developed in a 
cast iron if metal-to-metal wear is 
to be minimized. Abrasive wear can 
be reduced by incorporating small 
percentages of nickel and chromium 
in the white cast iron to increase 
hardness. Graphite-containing, care- 
fully specified gray iron is said to 
give better service life than steel in 
many applications involving vibra- 
tion damping capacity and toughness. 


In connection with this latter prop- 
erty, Sefing remarks that a new 
process developed by his company 
now makes possible the production 
of cast irons “with strength and 
toughness levels in excess of those 
found in malleable iron.” This proc- 
ess “involves the addition of magne- 
sium to the iron, resulting in the 
spheroidal graphite form instead of 
the well known flake form.” More- 
over, the cast irons produced can be 
employed in high-temperature service 
at 1300° F. or more, compared to 
the 800-1000° F. maximum for gray 
irons. 


While plain cast iron can be em- 
ployed only in mildly corrosive at- 
mospheres, the new chromium- or 
nickel-containing alloys “have found 
wide usefulness in many applications 
in the petroleum industry—handling 
acids, alkalies, salts, sea water, acid 
crudes, etc.’”” Combined resistance to 
corrosion and abrasion may be ob- 
tained from an alloy also containing 
some copper, when properly quenched. 
Moreover, some of the newer alloys 
have excellent properties at subzero 
temperatures. 


Sefing lists such petroleum refin- 
ing equipment as engine cylinders 
(for compressors, etc.), pumps, 
valves, headers, cooling equipment, 
acid sludge lines, coke handling and 
pulverizing equipment, and dewaxing 
filters as capable of being fabricated 
economically from properly selected 
cast irons. 


Acetylene from Petroleum 
Nears Commercial Reality 


CETYLENE has long been a 

chemical building block whose 
synthesis from paraffinic hydrocar- 
bons (natural gas or petroleum) has 
intrigued those interested in or in- 
volved in the synthesis of chemicals 
from petroleum. High-temperature 
pyrolysis under controlled conditions 
and electric arc ‘‘cracking” have both 
been explored extensively as methods 
of synthesis, and reports have been 
current for several years that one or 
both methods would soon be com- 
mercially employed. Rumor has it 
that at least one of these processes 
is in use, but there have been no 
substantiating details. 


On a large scale and with favor- 
able power costs (for synthesis of 
the calcium carbide), acetylene re- 
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portedly can be produced by the well 
known carbide process to sell at 6-9c 
lb. Exact costs for synthesis from 
petroleum or natural gas are un- 
known, although one source recently 
estimated a figure of 6-7c lb. for 
high-purity acetylene produced by 
pyrolysis, in Texas. 

As mentioned several years ago in 
this department, one of the com- 
panies which has admitted consider- 
able interest (through publications, 
etc.) in the synthesis of acetylene 
from paraffin hydrocarbons by high- 
temperature regenerative cracking is 
the Tennessee Eastman Corp. It is 
therefore highly significant to note 
that this company has announced 
plans to erect a multi-million-dollar 
plant at Longview, Texas, for the 
manufacture of basic materials for 
use in its Kingsport, Tenn. plant, and 
that it is reported that “acetic an- 
hydride will be made from ethane 
via acetylene.” (*) 


According to one report, the cost 
of the first unit will approximate $1,- 
500,000, but another source states 
that “initially, about $4,000,000 will 
be shelled out on a plant that is ex- 
pected to be operating late in 1950. 
But this unit will occupy only a few 
of the 2300 acres that Tennessee 
Eastman has acquired. . . Construc- 
tion of a rayon plant at Longview, to 
turn out cellulose acetate, is a long 
way off.” 

Acetylene is being employed for 
the synthesis of many chemicals also 
derivable (potentially or actually) 
from ethylene. The comparative eco- 
nomics of both basic materials are 
very close in many cases, but in some 
cases low-cost acetylene holds a defi- 
nite edge. It may well be expected 
that several plants using petroleum 
hydrocarbons or natural gas for the 
synthesis of acetylene will be con- 
structed in the next few years, pro- 
vided economic conditions do not 
raise unexpected barriers. 


Polyethylene Finding 
Wider Applications 


OLYETHYLENE plastics, among 

the newer of the plastics produced 
from petroleum hydrocarbons, are of 
considerable interest to users and by- 
standers. Produced by polymerizing 
ethylene catalytically under’ very 
high pressures, these materials have 
many properties which render them 
useful for commercial and consumer 
applications. That these properties 
are being properly appreciated may 
be judged from the following ex- 
cerpts from a Modern Plastics edi- 
torial: () 

“Over 23,000,000 polyethylene 
squeeze bottles have been produced 
in the past two years. More than 100 
products are currently using this 
package. . . When a relatively costly 
plastic, first produced commercially 
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only six years ago, can move into 
markets and take sizable chunks of 
business away from. glass— the 
cheapest material ever made by man 
—the situation merits more than 
passing notice. The reason is obvious- 
ly in the superior functions of the 
plastic. The polyethylene bottle is 
unbreakable, inert, tasteless, odor- 
less, and nontoxic. It can handle 
caustic chemicals and problem acids 
in its stride. It has a pleasant ‘feel.’ 
It is so attractive and so durable 
that some companies using it as a 
package make savings by omitting 
the customary cardboard carton. 


Incidentally, the first polyethylene 
resin, ‘‘Polythene,” was originally de- 
veloped in England, where the pro- 
duction of chemicals from petroleum 
is only now coming into commercial 
reality. In a recent speech, Dr. Rob- 
ert S. Aries, a New York consulting 
engineer, pointed out that increased 
production of petroleum throughout 
the world is hastening the day when 
other countries will be in active com- 
petition with U. S. petrochemical 
manufacturers and may even be able 
to export such products to this coun- 
try because of lower costs, includ- 
ing labor. 

That this day will not come soon 
is apparently the current view, how- 
ever, for Dr. Gustav Egloff, director 
of research of the Universal Oil 
Products Co., recently pointed out 
that over $1,000,000,000 is currently 
being spent on the construction of 
chemical plants which will use petro- 
leum as raw material. 

In any case, the petroleum indus- 
try will always be interested in prod- 
ucts produced from .ethylene, and 
among these the polyethylene plas- 
tics are current jewels. 


Patent Uncertainties 
Posed by German Data 


HE petroleum industry has been 
more than interested in the flood 

of reports on German _ technology 
made available through the Office of 
Technical Services, the Bureau of 
Mines, and other groups. As will be 
remembered, its chemists and engi- 
neers played an active role in the 
teams which went to Germany even 
before the end of hostilities in order 
to obtain pertinent data. Petroleum 
company librarians, information 
groups and research men are still ac- 
tively engaged in translating Ger- 
man records and searching through 
the tons of material available for 
data on processes and products of 
direct significance to present work. 
Just as every cloud is said to have 
its silver lining, however, so every 
bonanza contains its share of “fools 
gold.” As pointed out by Col. Harry 
A. Kuhn, USA (ret.), at the recent 
Atlantic City ACS meeting, “a by- 
product of this tremendous fund of 








German technical information nmiay 
appear in the form of patent uncer- 
tainties. The lack of an adequate in- 
dex prevents a thorough search of 
the literature, and this can hav: qa 
diametrical effect. It can cast do bt 
on the validity of issued patents, or 
act as a bar to the issuance o 
patent based on independent resea:ch 
in this country.’ (5) 

There is no easy solution to this 
problem. Even cooperative effort di- 
rected at definitive indexing of all 
this information would involve vast 
sums. All that each company can 
do is to use every available key to 
the data to which access can be had. 
As regards synthetic fuels and pe- 
troleum chemicals in particular, this 
is not a pleasant situation. 


Atomic Energy Still 
Some Distance Away 


HILLIP Sporn, president of the 

American Gas & Electric Corp. 
and chairman of the advisory com- 
mittee on cooperation between the 
electric power industry and the 
Atomic Energy Commission, recently 
told the National Coal Assn. that it 
will be 15-25 years or more before 
atomic fuel presents a_ significant 
competitive threat to coal. Accord- 
ing to Sporn,‘®) “estimates of the 
cost of nuclear power run all the way 
from $140 to $1000 per kilowatt,” and 
are said to be largely guesswork. “If 
some day the guess at the lower 
limit is realized or bettered, then 
atomic power will have great social 
and economic significance. Even if 
we can’t get costs down to or near 
the lower limit, it can still have sig- 
nificance in places remote from eco- 
nomical sources of fuel or water 
power. If costs should stay near or 
above the very high guesses, then 
atomic power is: unlikely to be used 
except for such applications as mili- 
tary craft, where cost can be dis- 
regarded.” 


Sporn estimated that the purely 
experimental phase of the AEC pro- 
gram will take three to five years. 
“In six to ten years’ from now, we 
may have some commercial genera- 
tion of nuclear power. But I antici- 
pate it will then be commercial only 
in the sense that it will be operating 
more or less regularly, day in and 
day out.” 
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Add Monsanto Santodex to your lubricating oils and all the profit- 
making advantages of dual grading are yours . . . at low cost. 
Santodex lets you meet the viscosity requirements of several grades 
of oil with one lubricant that delivers top performance over a wide 
range of conditions. As a result, both inventories and servicing 
problems are simplified. 

With Santodex, your lubricants deliver these advantages to users: 

1. Easier starting of cold engines at low atmospheric 
temperatures. 


2. Greater protection against engine wear at high and low 
\ operating temperatures. 


3. Better piston ring sealing. 
4. Economical oil consumption. 


Santodex enables you to: 
1. Use lighter viscosity lubricating oil stocks more effectively. 
2. Meet specifications requiring high viscosity indexes. 


Santodex is a viscosity index improver for all types of lubricating 
oils, lifting the index to 150 or more in certain applications. It is 


SERVING 
INDUSTRY 


...- WHICH 


MONSANTO 


SERVES CHEMICALS «° PLASTICS 


MANKIND 
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valuable in improving the viscosity index of modern power trans- 
mission fluids. ; 


Get ahead of the trend toward high VI lubricants. Learn how 
Santodex can improve your lubricants ... improve your sales... 
improve your profits. For details, samples and quotations, mail the 
coupon or write: MONSANTO CHEMICAL COMPANY, Desk L, 
Petroleum Chemicals Department, 1746 South Second Street, 
St. Louis 4, Missouri. 


MONSANTO OIL ADDITIVES 
SANTOPOUR,* SANTOPOUR B requirements of Army specifications 
Pour point depressants. 2-105A and 2-105B. 
SANTOLUBE® 395, 395-X, 398, 394-C SANTOLUBE 203-A, 303-A, 520 
Motor oil inhibitors. Motor oil detergents. 
SANTODEX” INHIBITOR-DETERGENT 
Viscosity index improver. COMBINATIONS 
SANTOPOID™ S, S-RI, 29, 30 for premium and heavy-duty service. 
Gear lubricant additives to meet *Reg. U. 8. Pat. Of. 


MAIL COUPON TODAY for Technical Bulletin No. 0-48 
It contains useful graphs, specifications, blending suggestions and other 
valuable information. 


MONSANTO CHEMICAL COMPANY 
Desk L, Petroleum Chemicals Department 
1746 South Second Street, St. Louis 4, Missouri 


Please send items checked. ____ Technical Bulletin O-48. Santodex sample 


and quotations. 


Name — 





Company 





Street aia 








City ____Zone __State __ —s 
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Fluid Synthetic 
Cracking Catalyst 
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. . . is assured by Davison’s close laboratory control of 
production to maintain a high standard of uniformity in 
physical, chemical and catalytic characteristics. DA-1 is 
available as... 


F-1, FINE GRIND; C-1, INTERMEDIATE GRIND; C-2, COARSE GRIND 


Already the most widely used catalyst of this type, DA-1 is 
rapidly being adopted by more and more refineries for 
maximum efficiency and economy in operation and to profit 
by the benefits offered by Davison’s... 


» FACILITIES—Plants, strategically located in Balti- 
-more and Cincinnati assure you of fast service 
- from established source of supply. 


EXPERIENCE—You receive the benefits of our 
experience as the oldest producer of fluid synthetic 


t cracking catalysts. 
4 


¥-- SERVICE—Davison service includes our labora- 
_ , tory facilities for catalyst evaluation and trouble- 


Soe, 


' shooting. 


For special processes, consult Davison for the develop- 
ment of special catalysts in fluidized, granulated or 
pelleted form. Write for information and specifications. 


THE DAVISON CHEMICAL CORPORATION 
Faget taragh (omit iB BALTIMORE-3, MD. 
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perspective 


Perspective in plant design and engineering calls for matching 
progressive engineering with economic foresight. We cannot 
predict the future, but we can recognize: that the economic balance 
for a plant or process never stays put. We in Lummus do our best 
‘to look at your plans from past, present and future points of view. 
. Our perspective has paid off in plants of exceptional operating 
flexibility —able to make a profit in spite of wide swings in demand. 


LUMMUS designs and builds with 
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In planning this French refinery, both its initial operating 

level and its ultimate, expanded capacity were guiding 

factors for design. Room was provided for the easy addition of 
filters, double pipe chillers and refrigeration equipment, 

to double the capacity of the unit in this respect. An efficient 
plant today, it will be equally efficient tomorrow, because 
expansion need never be “makeshift.” 





perspective 


Lummus catalytic cracking plants, war-built for 100-octane 
gasoline, are being operated to produce motor gasoline 

of lower octane rating on a consistent low-cost basis. 

Their suitability for this latter service was attained without 
any compromise in design for their original purpose. Rather, 
the Lummus-engineered design had the flexibility to meet 
requirements for the efficient production of either fuel. 


perspective 


The interest of Lummus in any of its installations does not end 





with construction and initial operation for customer 
acceptance. Periodic visits by Lummus field representatives are 
continued to review performance. In a recent case where a 
radical change in product requirements arose, these operating 
checkups furnished valuable aid in arriving at a prompt and 
practical plant modification to meet the new demands. 


THE LUMMUS COMPANY 


420 Lexington Avenue, New York 17, N. Y. 


LUMMUS 


CHICAGO— 600 South Michigan Avenue, Chicago 5, Ill. 
HOUSTON — Mellie Esperson Bidg., Houston 2, Texas 


The Lummus Company, Ltd., 525 Oxford St., London, W-1, England 
















Société Francaise des Techniques Lummus 
39 Rue Cambon, Paris ler, France 


Compania Anénima Venezolana Lummus—Edificio “Las Gradillas” 
Esquina Las Gradillas, Caracas, Venezuela 








Who needs housing? 


Not the Carrier Centrifugal Gas Compressor. It’s 
completely sealed against the atmosphere. That means 
rain and dust and dirt can’t get in. That means you 
can save the cost of a protective housing when you 
specify Carrier. 


The Carrier Centrifugal Gas*° Compressor is split 
horizontally at the shaft center. The joint is care- 
fully machined and gasketed. It prevents either in- 
ward or outward leakage. The few wearing parts may 
be reached easily through removable covers. These 
covers, too, are machined and gasketed. 


You have your choice of four atmospheric seals 
depending upon your application. All bearings are 
totally enclosed and sealed against the atmosphere. 
The bearing housings are an integral part of the com- 
pressor frame. It is this rugged, exact construction 
that makes the Carrier Centrifugal Gas Compressor 
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dustproof and rainproof and makes protective hous- 
ing unnecessary. 


The Carrier Centrifugal Gas Compressor does not 
require constant attendance. Labor for operation and 
maintenance is kept to a minimum. Static and dy- 
namic balancing of shaft and impellers reduces 
chances of even slight vibration. Expensive founda- 
tions may be dispensed with. Call Carrier first for any 
compression job. Carrier Corporation, Syracuse, N. Y. 





CENTRIFUGAL COMPRESSORS 
<p REFRIGERATION EQUIPMENT 
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_ 
...is always 
important 


Badger has always felt it of utmost importance that 
every client know just what he can reasonably ex- 


pect in the way of completion dates. 


In the early post-war years when refiners and chemical manu- 
facturers were scrambling to install sorely needed new facilities, this 
company took pains to explain to clients just how current work com- 


mitments would affect our ability to undertake designs on new work. 


Because we did not undertake work on projects unless we were 
able to devote to them adequate attention, the start of a job was some- 
times deferred. The actual time from start to finish, however, was always 
creditable, and there are outstanding examples demonstrating that the 


quickest start does not always mean the quickest completion. 


Now that competition has returned to all business, and lost 
operating time for a new plant means more lost profits than ever 


before . . . Badger is right at home. 


We have always conducted our operations in the belief 


that time of completion is a most important consideration. 


E. B. BADGER & SONS CO. Est. 1841 


BOSTON 14 . NEW YORK - SAN FRANCISCO - LOS ANGELES . LONDON 


—— A SUBSIDIARY OF STONE & WEBSTER, INC. 


PROCESS ENGINEERS and CONSTRUCTORS for the CHEMICAL, PETROLEUM and PETRO-CHEMICAL INDUSTRIES 
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gETHLEHEY 


STEEL 


LET if SHOW YOU 


Here's the way to get a true idea of the kind of job the Bethlehem Quenched 
Nut can do. Choose a high-temperature bolting job—as tough a one as you can 
find—and put the quenched nut to work. 

The Bethlehem Quenched Nut has the internal strength, the stamina, the 
hardness, and the ductility to absorb all the punishment that high-temperature 
refinery bolting has to take. This is because it is truly a hot-forged nut. It is not 
merely punched from a hot bar, but is made by actually forging and extruding 
hot metal into a forming die. This results in a nut with a highly-refined, tough 
grain structure—a nut strong enough to break any stud or bolt on which 
it is used. 

The Bethlehem Quenched Nut has uniform threads. Its oxidized sides are 
smooth, untrimmed, and resistant to corrosion. Made by Bethlehem’s Lebanon, 
Pa., plant to ASTM Specification A-194, Grade 2H, it comes in all bolt sizes 
from ¥% in. to 3'% in. It's ready to show you how good it is, any time you say. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


Batlllen syyeles coy Type of Fi 
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LFPRITCHARD & CO. 


Engineers 
y: Constructors 
. ©. Manufacturers 


SYMBOL OF ASSURANCE 


rE PrKra nal eCo. 


for the CHEMICAL, PETROLEUM, GAS & POWER industries 








908 Grand Ave. e Kansas City, Missouri 


Offices in Principal Cities from Coast to Coast 
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RESPONSIBILITY Whether you need piping for power, process or 
STANDARD OF QUALITY general service installations, you can’t go wrong 
when you turn to Crane. For Crane offers you the 
world’s most complete selection of quality piping 
equipment. Take This Reactor Generator Column 
Piping, for example. Ail valves, fittings, pipe and 
accessories can be quickly supplied by Crane... 
on one order .. . through your local, well-stocked 
Branch or Wholesaler. 








































So why shop around for the piping you need? 
Use your Crane Catalog. It’s a handy index to 
the One Source of Supply that’s complete enough 
to simplify every piping procedure. Put Undivided 
Responsibility on Crane for materials and help 
yourself to a better installation; avoid needless 
delays. Rely on the High Quality of every item 
from Crane, and you'll be able to count on depend- 
able performance throughout your piping systems. 











Process Piping at 
Reactor Generator 


pager poner 9 CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and W holesalers Serving All Industrial Areas 
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FOR OIL, OIL VAPOR, steam or water services... 
Crane offers a complete line of Cast Steel Swing Check 
~ Valves, in pressure classes to 1500 Pounds. Screwed 
flanged, or butt-welding ends available. Shown 
here, No. 159X 300-Pound Swing Check for 
temperatures up to 1000 Deg. F. Seating is 
Exelloy to Exelloy. Sizes: 2 to 12 inches. 
See your Crane Catalog. 




















EVERYTHING FROM... 


VALVES e FITTINGS 
PIPE e PLUMBING 
AND HEATING 

FOR EVERY P/P/NG SYSTEM 
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. AER-O-FOAM "MINUTE MAN” PROTECTION — 

SNUFFS OUT FIRE IN 60 SECONDS ales 
Gasoline blazing away ... AER-O-FOAM applied ... 14 seconds later, 
fire under control . . . and in 60 seconds it’s out to stay out! 
That’s the kind of speedy fire protection National AER-O-FOAM 
provides. AER-O-FOAM forms a quick, thick, tough, airtight blanket 
of foam that snuffs out flames... protects production facilities, refineries 
and bulk plants. Non-corrosive, it can be washed or brushed off 
machinery, walls and floors when dry. 

f For positive fire protection, use FIRE-TESTED National AER-O-FOAM. 

li For complete fire-fighting equipment and engineering assistance, call 

‘ on National Foam Fire System Engineers. 

d 


NATIONAL FOAM SYSTEM. 


Headquarters for Foam Fire Protection 


Packard Building. Philadelphia 2, Pa. 
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Batteries of G-R Main Still, Pri- 
mary Still, Deethanizer, Debu- 
tanizer, Depentanizer, and 
Splitter Condensers. 








ir) 
+ | mm 
G-R Jacket Water Coolers for | | wie felt DRA SSA se? 
Power Cylinders and Compres- — Pa ee — fr — > 
sor Cylinders of Diesel Engine- ; ee 
driven Compressor Units, 





Group of G-R U-Tube Reboilers, and stacks of G-R Twin G-Fin 
Sections serving as Feed Exchangers and Product Coolers. 


Some of the G-R Lube Oil Coolers Close-up View of the stationary head ends of some of the 
for the Compressor Units. G-R Condensers shown in illustration at upper right. 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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NINETY FIVE 


G-R units 


ON 37 DIFFERENT 
HEAT TRANSFER SERVICES 
at Stanolinds NewHastings Plant 


The Hastings gasoline recovery plant of Stanolind Oil & Gas Com- 
pany at Alvin, Texas, is one of the many important modern projects 
in the petroleum industry for which maximum effectiveness and 
economy of heat transfer are assured by G-R equipment. 


The great variety of G-R equipment at this plant, as listed in the 
column at the right, is significant to you. It means that G-R can fur- 
nish exactly the correct type of unit for any and every heat transfer 
service. No matter what may be your needs for heaters, coolers, con- 
densers or heat exchangers . . . in standard or special designs . . . for 
moderate or severe requirements . . . you can safely depend on the 
unequalled G-R engineering experience and performance records. 
Write for bulletins describing G-R equipment for services in which 
you are interested. 


THE GRISCOM-RUSSELL CO. 
285 MADISON AVENUE, NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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ROSTER OF 
G-R APPARATUS 
AT HASTINGS 


2—FST Splitter Condensers 


2—Twin G-Fin Section Splitter 
Feed Exchangers 


1—CSU Splitter Reboiler 
2—FGT Deethanizer Condensers 


2—Twin G-Fin Section Deethan- 
izer Feed Exchangers 


1—CSU Deethanizer Reboiler 


2—FST Depropanizer Con- 
densers 


3—Twin G-Fin Section Depro- 
panizer Feed Exchangers 


1—CSU Depropanizer Reboiler 
2—FGT Debutanizer Condensers 


2—Twin G-Fin Section Debu- 
tanizer Feed Exchangers 


1—CSU Debutanizer Reboiler 
2—FST Depentanizer Condensers 


2—Twin G-Fin Section Depen- 
tanizer Feed Exchangers 


1—€SU Depentanizer Reboiler, 


3—FGT Primary Still Condens- 
ers 


3—FGT Main Still Condensers 


2—Twin G-Fin Section Propane 
Coolers 


1—Twin G-Fin Section Propane 
Dehydration Regeneration Gas 
Reheater 


1—Twin G-Fin Section Mixed 
Butane Cooler 


3—Twin G-Fin Section Debu- 
tanizer Bottoms Coolers 


2—Twin G-Fin Section isopen- 
tane Final Coolers 


3—Twin G-Fin Section Gasoline 
Coolers 


4—FST Rich Oil Preheaters 


3—Twin Bare Pipe Section Re- 
generation Gas Coolers 


2—Twin Bore Pipe Section Re- 
generation Gas Heaters 


2—Twin Bare Pipe Section Re- 
absorber Intercoolers 


8—FST Main Oil Exchangers 


12—FST Compressor Lube Oill 
Coolers 


8—FST Compressor Jacket 
Water Exchangers 


3—FST Engine Jacket Water 
Coolers 


1—H Bentube Feedwater Evap- 
orator 


1l—F Drainer 
1—K Level Controller 


3—Twin Bare Pipe Section 
Steam Condensate Exchangers 


2—Twin Bare Pipe Section Con- 
densate Coolers 
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4, RETUBING 


ea = Fa é 
- Ge E® 


How retubing interruptions can be reduced so you can enjoy longer 
periods of continuous operation. 


How labor costs, usually attending the task of retubing, can be reduced 
to a mean. 


How life of condenser tubes can be prolonged. 


How maintenance costs of condensers can be reduced. 


If you want highest efficiency in condenser tube operation for little money— 


4 
Sfp WOLVERINE CUPRO-NICKEL-30% 
C 


You'll quickly realize the economy of using this particular copper-nickel seamless 


tube, especially if other alloys in the tubes you now have in service are failing because of 
high corrosive conditions. 


Would you like one of our representatives to tell you more about this ‘different’ 
tube? No obligation, of course. Just call or write us for further information. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


t'NCORPORATED 
~ ” Reece — 4 . —- . 
enw oe ee t | rs 2 ‘ “tite : ? 


1425 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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Vi. today’s market for high octane product. 


At a catalyst cost of only a fraction of a cent 


per barrel, a simple Perco Desulfurizer will remove 
90 to 100 percent of the sulfur from sour natural 
gasoline. Desulfurized stocks gain up to 12.9 octane 
numbers at the 3 ml TEL level and maintain high 
lead response when blended with straight run or 


cracked gasolines. 


The many installations prove the design, construc- 
tion and operating features of Perco Catalytic De- 
sulfurization. Operating cycles are long, eliminating 
the need for costly automatic control equipment. 
Yields are high with less than 0.5 percent volume 
loss customary between raw and finished storage. 


*A SERVICE MARK 


ns 
Sle 


PERCO DIVISION -« 


sw ft 
a mt éCF 


IMPROVES 
® OCTANE RATING 


® BLENDING VALUE 
@ MARKETABILITY 


OF SOUR 
NATURAL GASOLINE 


Po 


Our Perco engineering staff will gladly study your 
sour natural gasoline situation. We will suggest a 
Perco Octane Insurance Program to improve the 
sales appeal of your product both now and in the 
future—by using the Perco Catalytic Desulfuriza- 


tion Process. 





LEGEND 
—— HYDROCARBON FLOW 
~~~ REGENERATION GAS FLOW 
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CHEMICAL PRODUCTS DEPARTMENT 


BARTLESVILLE, OKLAHOMA 


ARE, rE KCGY ROCESS 





Not Just 
“LOW-PRESSURE COMPRESSORS - 





Modern refinery practice de- 
mands the utmost efficiency in 
processing. And this efficiency can 
only be obtained with equipment 
that’s specifically designed for the 
job! That's why, in refineries all 
over the world, WORTHINGTON 
is the top name in vacuum pumps. 

These close clearance, high vac- 
uum units are built with precision 
... Feather* Valves with hard- 
ened alloy seats and guards are the 
most efficient “‘breathers’’ made 
...extreme simplicity of con- 
struction gives unusual accessibil- 


Two 


Worthington horizontal duplex 


opposed steam-driven RDV pumps 


(Type ODV) in the lubricating oil treat- 


ing plant of a large refinery. 


~.. but SPECIALIZED 





VACUUM PUMPS 





Ne =e 








servative ratings give you abun- 
dant reserve power. No wonder, 
then, that in modern solvent ex- 
traction and solvent dewaxing 
plants WORTHINGTON vacuum 
pumps are the industry's first 
choice. 


GET ALL THE FACTS 
Worthington Horizontal Dry 


Vacuum Pumps are available in a 
variety of designs and drives per- 
mitting selection of the right unit 
to maintain the required vacuum 
at lowest operating cost. Bulletin 
L-710-B1B contains further facts 
proving there's more worth in 
Worthington. Write to Worthington 
Pump and Machinery Corporation, 
Compressor Division, Buffalo, N. Y. 


WORTHINGTON 


ity ...top-grade materials in- 


ie | 
sure greater ruggedness .. . con- 


——— << ———— 
SSSA @5 SARS 
GUI MNILLAWO 


*Reg. U.S. Pat. Off. 
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The exceptional accuracy and uniformity of Midwest Welding 
Fittings enable the welder to spend more time in welding and 
less time in preparation. He does not have to struggle to line 
up fittings and pipe ... all pipe can be cut in advance accord- 
ing to drawings... he need never compensate for inaccuracies. 
Time and money savings are substantial. 

The dimensional accuracy and uniformity of Midwest Welding 
Elbows result from a unique method of manufacture. These 
elbows are first made slightly oversize . . . then reheated to 
forging temperature and brought to final size in compression 
dies. This assures true circular cross section, uniform wall thick- 
ness and accurate radius, included arc and tangents. 

Midwest Welding Fittings save you money... there is a 
distributor near you . .. it will pay you to call him. 


3718 
























MAIN OFFICES: 1450 SOUTH SECOND ST., ST. LOUIS, MO. 
PLANTS: ST. LOUIS, PASSAIC (N.J.) and LOS ANGELES 


SALES OFFICES 


New York (7), 30 Church St. @ Chicago (3), 79 West 

Monroe St. @ Los Angeles (33), 520 Anderson St. @ 

Houston (2), 229 Shell Bldg. @ Tulsa (3), 533 Mayo 

Bidg. © South Boston (27), 426 First St. ¢ Distributors 
in Principal Cities. 





































4H BACK IN THE 30's, CONSTRUCTION 
OF A THERMAL CRACKING UNIT AT DIGBOI, 
DEEP IN THE INTERIOR OF THE UPPER ASSAM REGION 
OF INDIA, CALLED FOR INGENUITY AND THE BEST 
USE OF FACILITIES AT HAND. . ELEPHANT POWER 
IN THIS CASE. WHATEVER THE SITUATION, YOU 
WILL FIND UNIVERSAL SPECIALISTS MAKING 
EVERY EFFORT TO KEEP YOUR OPERATION 
MOVING ECONOMICALLY AND EFFICIENTLY. 



























4udf THAT'S WHAT ONE EASTERN 
MARKETER TAGGED A 
TANKER LOAD OF CALIFORNIA 
CRACKED GASOLINE. HE THOUGHT 
IT WOULDN'T SELL ALONG S!DE OF 
STRAIGHT RUN WHITE GAS. IMAGINE 
HIS EMBARRASSMENT WHEN CUSTOMERS 
ASKED FOR MORE AND HIS NEXT 
TANKER ARRIVED WITH WATER WHITE 
STRAIGHT RUN. BUT “GOLDEN GAS" WAS 
PERFORMANCE PROVED. UNIVERSAL WAS 
AMONG THE FIRST TO URGE THE SALE OF 
CRACKED GASOLINE WITHOUT EXPENSIVE 
SULPHURIC ACID TREATMENT. 





</ 125 MILLION DOLLARS IS 
SPENT EACH YEAR BY U.S. OIL 
COMPANIES FOR RESEARCH... 
AND TEN THOUSAND PEOPLE ARE 
EMPLOYED BY THESE COMPANIES 
FOR THIS PURPOSE ALONE. 





CUTTING CORNERS / 


UNIVERSAL'S M-S (MICROSPHERICAL) 

CATALYST AVOIDS THE SHARP CORNERS AND 
IRREGULARITIES THAT CAUSE EROSION OF 

VESSELS AND PIPING AS WELL AS CATALYST LOSS 
THROUGH ATTRITION. ONLY 70 MICRONS (AVERAGE) 
IN DIAMETER, M-S LOOKS LIKE A FINE POWDER TO 
THE NAKED EYE...BALL BEARINGS 

THROUGH A MICROSCOPE. 





ER 








) Gencral Offices: 310 S. MICHIGAN AVE., CHICAGO 









LABORATORIES: RIVERSIDE, ILLINOIS 
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gives you 
steel 

heat code 
protection 


ON EVERY FITTING AND FLANGE 
IN THE COMPLETE LADISH LINE 


Pioneered by Ladish ... and long recog- 
nized as its symbol of Controlled Quality 
. - « the Ladish steel heat code is visible 
evidence of added reliability resulting 
from metallurgical integrity. It protects 
you with certified laboratory reports always 
available giving specific test data as proof 
that all requirements of standard or 


special specifications are met or exceeded. 





A COMPLETE LINE PRODUCED UNDER ONE ROOF 
«+» ONE RESPONSIBILITY 


oy //s CODE 2% oS 
TO Pil Wy * i AY DD) S) H C 8) . 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


DISTRICT OFFICES: New York @ Buffalo @ Pittsburgh @ Philadelphia © Cleveland 
Chicago @ St. Paul @ St. Louis © Atlanta @ Houston @ Los Angeles 


THE FITTINGS LINE 5 THAT IS COMPLETE IN TYPES, SIZE RANGES AND MATERIALS 
INCLUDING CARBON, Ng 5 ALLOY AND STAINLESS STEELS, ALUMINUM, BRASS AND COPPER 














CONSERVATION 
AT WORK 





Manifolding the vapor spaces of several 
cone roof tanks to the vapor space of 
the Expansion Roof Tank forms a 
closed system and prevents breathing 
and filling losses throughout the entire 
battery. The record of savings with 
this system is open for your inspection. 


GRAVER| ~ 








NEW YORK «¢ PHILADELPHIA + CHICAGO «+ CATASAUQUA, PA. ¢ HOUSTON «© SAND SPRINGS, OKLA. 





iv’s ALL GRAVER 


FOR PETROLEUM 
PRODUCTS STORAGE J 
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e@ Supplying dealer outlets over a 40-mile radius... this major 
oil company terminal is typical of Graver installations from 
coast to coast. 

At this location are ten 33 x 48-foot tanks fabricated and 
erected by Graver — five cone roof tanks for kerosene and fuel 
oil and three cone roof tanks interconnected with two Expansion 
Roof Tanks for vapor saving gasoline storage. 

With the emphasis on conservation it is imperative to 
recognize the value of the Graver Expansion Roof in preventing 
evaporation losses, It is likewise important to rely on Graver 
experience and facilities in the purchase of steel storage tanks 
for gasoline, kerosene, or fuel oil—whether it be field erected 
cone roof tanks or shop built bulk tanks. In any event... for any 


storage requirement .. . get in touch with Graver. 


_ FABRICATED PLATE DIVISION 
GRAVER TANK & MFG. CO. INC. 


EAST CHICAGO, INDIANA 
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ANSUL *REG. U.S. PAT. OFF 


MODEL 30 pee EXTINGUISHING ~~ D zx Y Cc H E M , C | L 
FIRE EXTINGUISHER §S 


ARE YOUR GES! PROTECTION 


120 And most economical, too! Tests conducted by impartial, nation- stink, hi ec ak, Pa a 
ally recognized approval laboratories have proved the superiority of fool Even high voltages are not 
Ansul Dry Chemical Fire Extinguishers on Flammable Liguid Fires. conducted by dry chemical stream. 
Processing, handling, transferring and storing of all liquid and gaseous @ Can he recharged at scene of 
pe:rcleum products involve fire hazards which demand the best in firs:-a:d oe nee Serer: eee 
fire protection. Fer years the producing, refining and marketing divisions 

of major oil compan:es have been using Ansul sary. Low maintenance costs. 

Dry Chemical Fire Extinguishers as their first @ Longer range stream of dry 

line of fire defense. There is a reason... chemical is effective in winds and 
drafts. 
@ Ansul Dry Chemical is non- 
abrasive, non-corrosive, non-toxic. 


@ Listed and Approved by Under- 
types of fire extinguishers. writers Laboratories and Factory 
Mutual Laboratories, = 


@ Annual recharging is not neces- 


Get the facts. Send for your copy of File No. 430. 
You'll also receive our latest literature togezher 
with comparative rating charts for the various 


CHEMICAL COMPANY 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN 


DISTRIBUTORS IN PRINCIPAL CITIES IN THE UNITED STATES, CANADA, AND OTHER COUNTRIES 
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There are obvious disadvantages in buying flow control equip- 
ment from several different sources. Then why get your bronze 
or iron valves from one place, your steel valves from another, 
and possibly corrosion-resisting valves from several others, 
when Powell makes them all*? 


Fig. 6061—Class 600- 
pound Cast Steel Swing 
Check Valve. 






































This is an age of specialization; and whereas various manufac- 
turers are emphasizing valves that meet certain flow control 
requirements, Powell specializes in making valves to meet all 
the demands of every branch of Industry. And there’s only one 
standard of quality at Powell—to make the right valve to 
suit the service, and to make it the best. 


Plants representing every branch of Industry have found that 
it pays to make Powell—and only Powell—responsible for 
the performance of all their flow control equipment. So why 
not come to Powell for all your valve requirements? 


Fig. 3003 S. S. Mod.—Class 300-pound Qe 5 
Cast Alloy Steel Gate Valve for ultra- * rl 
high temperatures. Has cooling fins to 
reduce temperature in the stuffing box. 
Bevel gear operated. 


Fig. 3053 — Class 300-pound Cast 
Steel Angle Valve, equipped with top- 
mounted, fully enclosed, explosion- 
proof, electric motor operator for 
quick, positive opening and closing. 
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Fig. 8150—Bronze L. P. G. 
Globe Valve with screwed 
ends, union bonnet and spe- 
cial composition disc. 


Fig. 241—Large 125-pound 
Iron Body Bronze Mounted 
0. S. & Y. Globe Valve. 


Fig. 3023—Class 300-pound 
Cast Alloy Steel Gate Valve 
with automatic steam sealing 
mechanism. Has _ explosion 
proof electric motor operator. 
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Fig. 1708 — 200-pound 
Bronze Globe Valve with 
renewable stainless steel 
seat and regrindable, re- 
newable ‘‘Powellium” 
nickel-bronze disc. > 





Fig. 2453-G—Large 150-pound + 
Stainless Steel O. S. & Y. Gate b 
Valve. Sizes 5” to 30”. , 


Fig. 1793—Large 125-pound 
lron Body Bronze Mounted 
\ O.S.& Y. Gate Valve. 


° 7 fs * Powell Valves are made in Bronze, Iron, 

‘ wall Steel and a wide selection of Corrosion- 

bi Resistant metals and alloys. Valves of every 

F type—Globe, Angle, Gate, Check, Non-return 

Fig. 9003—Class 900-pound Cast and Flush Bottom Tank Valves—are included 
Steel 0.5.4 Y. Gate Valve. in the Complete Powell Line. 


The Wm. Powell Co., Cincinnati 22, Ohio Fis. 1314-a — ciass 1500- Fig. 375 — 200 - pound 
pound Steel Integral Bonnet Bronze Gate Valve with 


Fig. 3003—Class 300-pound Cast DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES ““Y” Valve. Also made in renewable ‘‘Powellium” 
Steel O. S. & Y. Gate Valve. Globe and Angle patterns. _nickel-bronze disc. 
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JOHNS MANVILLE 
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Flere are 4 outstanding qualities 
which make this new inorganic insu- 
lation the choice for so many low temperature services: 
(1) high fire resistance (2) low heat conductivity (3) 
excellent moisture resistance (4) immunity to attack 
and damage by many solvents. 


Because of these advantages Zerolite* is particularly 
recommended for locations where the fire problem 
is dominant; where solvent fumes may cause costly 
deterioration of an insulation, and where low heat con- 
ductivity is essential in systems working at temperatures 
as low as minus 400F. 


Zerolite is made from mineral wool processed with 
a special binder to make it exceptionally resistant to 
moisture. It is manufactured in sheet, lagging and pipe 
insulation form. ..in a variety of sizes and thicknesses. 
The pipe insulations are further protected with an asphalt 
saturated asbestos felt which reduces the need for seam 
filling and speeds installation. 
*Reg. U. S. Pat. Off 


is the outstanding cold insulation. 





eee pipes 












ZEROLITE IS 
RECOMMENDED FOR: 


® Petroleum dewaxing equipment 
® Gas purifiers and condensers 

® Chillers and exchangers 

® Chemical process lines 


® Pharmaceutical process equip- 
ment 


® Reactors and economizers 

® Solvent storage and piping 

® Ammonia lines 

® Cold tanks and vessels 

® Cold water lines 

® Freon lines 

® Air conditioning equipment ‘ 


SEND FOR FOLDER 


A copy of this new 
Zerolite folder is 
yours for the ask- 
ing. Write Johns- 
Manville, Box 
290, New York 
16, N. Y.. 




















Johns-Manville 
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REFRIGERATION 


INSULATION : 

























UP AND IN PLACE 


...On weheddle 
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\HE date for this particular stage a 
of construction was determined : 

. hn 7 Vv 

months ahead of time. Each phase of ; 
. er c 
McKee refinery engineering, procure- ; 
— 1 

ment and construction is scheduled to : 


coordinate with the next and to proceed 
in a minimum of time. Every McKee 
facility is employed to maintain or ex- 


ceed that schedule. This takes experi- 


os 
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ence, planning and organization, but it 
saves time and money. That’s good for 


your business— and ours too. 








ARTHUR G. & COMPANY 





M4 L 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


ENGINEERS AND CONTRACTORS « ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 
30 Rockefeller Plaza, New York, N. Y. 
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HE matter of the industry’s 

present running product inven- 
tories, in relation to demand factors, 
was among the topics considered at 
the recent annual meeting in Chicago 
of the American Petroleum Institute. 
While it was a coinc:dence only that 
this subject was brought up in three 
papers, these public references indi- 
cate that increasing attention is being 
given among the oil companies to 
this subject. 

One speaker suggested that refin- 
ery operations might be carried on 
more efficiently if storage capacity 
were increased, to provide for the 
plants carrying a larger proportion 
of their output in tankage in period 
of low seasonal consumption to meet 
later demands of the peak consuming 
period. 

The shortage of present product 
tankage would seriously hamper the 
industry’s operations in a national 
emergency, another speaker stated. 
Still another, in a brief reference, 
called attention to the fact that crude 
and product storage is now about the 
same total as in 1931, while crude 
production has more than doubled. 


Seasonal Demands Are Spreading 


“Wide swings in the normal level 
of demands at different times of the 
year,” said Courtney C. Brown, 
Standard Oil Co. (New Jersey), 
“have given rise to a whole new set 
of operating problems—and particu- 
larly to a requirement for more stor- 
age capacity and the practice of 
using it.” (1) 

The evening out over the year of 
the gasoline market has been one fac- 
tor in the reversal between the levels 
of winter and summer demands, ke 
said, but the most dominant influence 
in the changed relationship has been 
the growth in the light burning oil 
market. “Instead of being a peak 
load industry in the summer, as it was 
in the 1920’s” he said, “oil is now 
a peak load industry in the winter, 
and the peaks are apparently going 


IS TANKAGE CAPACI 
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higher and higher with the passage 
of time. The winter of 1948-49, 
which was an unusually warm one, 
stands as an exception to these in- 
creasing spreads, but it is not safe 
to count on that being repeated. 
The demand for burning oil changes 
in a volatile and unpredictable man- 
ner with changes in the weather.” 


The normal winter demands of the 
industry have now been pushed to 
something like 500,000 b/d ahead of 
the preceding summer, Mr. Brown 
said. Winter demands in the three 
postwar winters ended with March, 
1949, averaged 543,000 b/d more than 
their preceding summers. By way of 
contrast, demands of the three win- 
ters ended with March, 1937, aver- 
aged only 83,000 b/d more than their 
preceding summers. This widening 
seasonal swing, ke said, has created 
a long-range operating problem which 
affects all refiners. 


There are three practical ways for 
the oil industry to adjust itself to the 
increased seasonals, it was pointed 
out, in practice the three being used 
in combination. Said Mr. Brown on 
this point: 

“First, if total supply capacity is 
sufficiently higher than the average 
annual requirements, activity can be 
expanded during the period of sea- 
sonal peak. This method is avail- 
able at the present time through the 
use of shut-in crude production, and 
of spare refinery capacity and tank- 
ers. But this method of making ad- 
ditional heating oil available during 
the seasonal peak can be practically 
used only to the extent that it does 
not compel excessive production of 
other products, including gasoline, for 
which there would be an inadequate 
demand in an off-season period. More- 
over, it is an expensive method. 


“A second way of meeting the sea- 





papers, 


Jersey). 
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“Fuels of the Future” Reprints Are Available 


So much valuable information and statistical data blueprinting the 
petroleum industry’s future supply and demand requirements is con- 
tained in the papers presented at the “Fuels of the Future” sess‘on at 
the recent API meeting that PETROLEUM PROCESSING is making them 
available in reprint form. The reprint contains the following three 
complete with all text and 


“Liquid Fuel Supplies and National Security,” by Walter G. Whit- 
man, Massachusetts Institute of Technology. 


“Fuels—Their Present and Future Utilization,” by W. M. Holaday 
and associates, Socony-Vacuuin Laboratories. 


“Effect on Refinery Operation of Increasing Seasonals in Petro- 
leum Product Demand,” by Courtney C. Brown, Standard Oil Co. (New 


Copies of the reprint (32 pages, 8% x 11% in., heavy paper cover) 
are available for 50 cents each, postpaid. 
state sales tax.) Address orders, with remittances, to: 


PETROLEUM PROCESSING 
Reader’s Service Department 
1213 West Third Street 
Cleveland 13, Ohio 


illustrations: 


(Ohio purckasers please add 









































































































































































































Is Tankage Capacity Low? 





TABLE 1—Ratio of Motor 
Fuel Stocks to Demand 
(Thousands of Bbls.) 

Demand,** Ratio, 


Stocks, Inc. Stocks To 
Year Jan, 1* Exports Demand, % 
1930 ... 56,068 463,184 12.9 
See ses 54,272 453,559 13.0 
1932 ... 55,226 413,229 13.4 
Bee ces 54,310 409,815 13.3 
1934 ... 67,822 435,025 15.6 
1935 ... 56,761 465,423 12.1 
1936 ... 60,391 510,252 11.9 
a wee 67,249 557,658 12.1 
1938 ... 81,748 573,112 14.3 
ee eve 76,510 600,147 12.7 
1940 ... 87,286 614,867 14.2 
nh. ‘wes 90,113 694,588 13.0 
1942 ... 98,281 624,207 15.7 
1943 ... 84,758 619,815 13.7 
1944 ... 79,868 733,019 10.9 
1945 ... 91,281 784,392 11.6 
1946 ... 101,998 780,751 13.1 
1947 ... 97,723 842,352 11.6 
1948 ... 96,599 908,610 10.6 
950,000*** 11.5 


1949 ... 109,276 


* Stocks include finished and unfinished 
gasoline at refineries and natural gasoline 
stocks. 

** Demand is domestic and export. 

*** Indicated. 





sonal peak requirements for burning 
oils is to shift refinery yields. Re- 
finery equipment can be adjusted, and 
has been adjusted in the past, to help 
accommodate the seasonal changes 
in the pattern of product demands. 
But there are limits beyond which 
the refineries cannot go without in- 
curring prohibitive costs. Flexibility 
is limited by refinery equipment and 
processes but, within the limits of 
efficient operation, yields have been 
and will continue to be adjusted to 
some extent with the seasons. These 
shifts in yield are encouraged, of 
course, by changes in the relative 
realizations of the several products 
at the refinery during the different 
seasons. 

“A third way to adjust to chang- 
ing seasonal requirements is by add- 
ing to inventories in the slack sea- 
son the stocks that would be de- 
livered in the peak season. Hypo- 
thetically, if it were possible to guess 
precisely the level of future require- 
ments, it would be possible to achieve 
a year-round uniformity of crude 
production, refinery runs and yields. 
This could be done by letting all the 
come-and-go of seasonal variation 
fall on inventory accumulation and 
inventory drafts. 

“Of course, it is not possible to 
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forecast precisely what the future 
holds, and there is a risk element in 
any inventory operation. On the 
other hand, it is not desirable, nor is 
it good and prudent business judg- 
ment, to rely entirely on unused facil- 
ities, together with the flexibility of 
refinery yields, to meet the vicissi- 
tudes of weather, and the successive- 
ly higher peak seasonal requirements 
of the burning oil market. That 
might have been all right when the 
seasonal peaks were less pronounced 
than they are at present. But the 
record shows that these peaks have 
been getting higher with the passage 
of time, which means that the risks 
of failing to cope with them on a 
sound operating basis become greater. 
Those risks involve the possibility of 
interruption to the normally smooth 
flow of supplies, as well as the risks 
of incurring unnecessary operating 
and capital costs.” 

The amount by which domestic de- 
mands of the past three winters for 
the whole country have exceeded de- 
mands of the preceding summers— 
543,000 b/d—is roughly about 10% 
of our annual average requirements, 
Mr. Brown pointed out. To. provide 
10% more capacity for winter than 
for summer demands means than 5% 
of total annual capacity must exist 
as a reserve. 

“Such excess capacity would 
amount to something like 250,000 to 
300,000 b/d at the present level of 
demands” he said. “A capital cost 
figure of $4500 per bbl. per day 
for such capacity in all three func- 
tions—producing, refining and trans- 
portation—may be a reasonably ac- 
ceptable figure. On this basis this 
excess capacity would represent an 
investment well in excess of $1,000,- 
000,000. 


Tankage Would Cost £0% Less 


“To provide above-normal storage 
to be filled during the season of lower 
consumption—say 300,000 b/d for 6 
months, equal to about 55,000,000 
bbls.—the investment involved would 
come to less than $100,000,000, as- 
suming a capital cost of $1.50 per 
bbl. for tankage. A reasonable de- 
gree of interchangeability of white 
product storage would mean that the 
capital cost would be still smaller. 
That’s less than 10% of the cost of 
doing the job with other kinds of 
capacity, which is more than an ade- 
quate margin to offset added costs 
and greater risks of carrying large 
average inventories. 


“These figures are clearly approxi- 
mations. They are adequate, how- 
ever, to demonstrate the very large 
capital savings that could be made 
if refiners should gradually adopt the 
operating practice of letting the 
changing seasonal requirements fall 
more on storage, and less on chang- 
ing volumes of currently produced 
supplies. 
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“The time to begin preparing ior 
that is now. Tankage built this win- 
ter would be available to be filled 
next summer. Unless storage space 
is then available, and unless the in- 
dustry has the courage and foresigiit 
to fill it, then still another seasonal 
cycle of falling and rising supply op- 
erations must be anticipated. 

“The present practice of adjusting 
current supplies to coincide with 
changing seasonal demands cannot 
help but result in shut-in crude, idle 
refinery and pipeline capacity, and 
tied-up tankers for a part of the 
year every year. And that means 
idle capacity of the most expensive 
kind.” 


National Security Involved 


The industry’s present practice as 
regards product inventories was also 
commented on at the Chicago API 
meeting, by Walter G. Whitman, head 
of the Department of Chemical Engi- 
neering, Massachusetts Institute of 
Technology.(2) Speaking before the 
session on “Fuels of the Future” 
he outlined an industry program to 
insure adequate supplies of liquid fuels 
for national security. <A part of his 
preparedness program calls for hav- 
ing available, before an emergency, 
around 150,000,000 bbls. of empty 





TABLE 2—Ratio of Distillate 
Fuel Stocks to Demand 


(Kerosine Included) 
(Thousands of Bbls.) 


Demand, Ratio, 
Stocks, Ine. Stocks To 

Year Jan, 1 Exports Demand, % 
ine  sdvann ieanke are 
eee dae hens wns 
1033... 23,858 118,148 20.2 
1933 ... 19,251 123,660 15.6 
1934 ... 22,873 143,345 15.9 
1935 ... 28,355 156,573 18.1 
1936 ... 27,845 181,569 15.4 
28,446 210,828 13.5 
1938 ... 29,649 210,954 14.0 
aD ..- 44,023 235,737 18.6 
1940 ... 41,294 252,141 16.4 
Sees 4s. 52,423 262,439 20.0 
oe 59,529 279,579 21.2 
1943 ... 55,004 316,417 17.4 
2944... 51,087 329,511 15.5 
1945 ... 49,483 341,333 14.5 
Te 46,199 370,106 12.2 
San é<< 76,701 437,901 17.5 
1948 ... 68,803 477,556 14.4 
1949 ... 99,963* 454,000** 22.0 


* Old basis of reporting. 
** Indicated. 
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Is Tankage Capacity Low? 





tankage to receive the first products 
for stockpiling in the event of war 
or other emergency and the ac- 
companying prompt rationing of 
civilian consumption. On the matter 
of inventories Professor Whitman 
said: 

“The oil industry seems to be try- 
ing to get along with too little prod- 
uct storage capacity for its regular 
business. The shortage of present in- 
dustry .tankage is indicated by com- 
paring the low point on total stocks 
of crude, refined products, and 
natural gasoline with the high point 
of such stocks since December, 1946. 
Within this period there has been 
both a shortage threat, which aroused 
the industry to maximum efforts to 
avert it, and an oversupply condi- 
tion, which resulted in reduced pro- 
duction and refinery runs. 


“The low point on stocks was in 
March, 1947, when the Bureau of 
Mines report showed 481,000,000 
bbls.; the high was this past summer, 
with 636,000,000 bbls. The difference 
between high and low, representing 
the effective range of industry stor- 
age, is only 155,000,000 bbls., or less 
than a month’s supply. 


“A shortage of industry tankage 
would seriously hamper operations 
in an emergency. But this is not a 
case for government aid. It appears 
that the industry needs, and probably 





TABLE 3—Ratio of Residual 
Fuel Stocks to Demand 


(Thousands of Bbls.) 
Demand, Ratio, 


Stocks, Ine. Stocks To 
Year Jan, 1 Exports Demand, % 
1930 ... ccoe0 8=©—erermerme eee 
_ ae Ca ee cee 
1932 ... 116,867 254,268 46.2 
1933 ... 116,476 260,735 44.9 
1934 ... 106,689 279,646 38.4 
1935 ... 88,440 293,394 30.2 
1936 ... 84,054 322,319 26.0 
ee 84,236 340,818 24.8 
1988 ... 96,012 307,791 31.1 
1939 ... 118,438 344,110 34.5 
1940 ... 105,620 357,696 29.5 
ROO ass 99,932 399,263 25.1 
1942 ... 93,138 417,850 22.3 
1943 ... 72,648 484,478 14.9 
1944 ... 55, 756 525,721 10.6 
1945 ... 56,490 536,643 10.6 
1946 ... 41,654 488,010 8.6 
1947 ... 52,797 529,117 9.9 
3948 ... 52,816 513,298 10.2 
1949 ... 76,942* 501,000** us 





* Old basis of reporting. 
** Indicated. 
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will provide, considerably more tank- 
age for its regular operations.” 


In a general address before the 
API, Senator Robert S. Kerr, of Ok- 
lahoma, described the growth of oil 
industry operations in terms of 
crude production and inventories of 
crude and -refined products.(3) “In 
1931, 851,000,000 bbls. of oil were 
produced, at an average price of 65c”, 
he said, “and at the year’s end total 
crude and refined storage was 632,- 
623,000 bbls. In 1933, 905,000,000 
bbls. were produced at an average 
price of 67c and, at the year’s end, 
total crude and refined storage was 
603,207,000 bbls. In 1948, 2,016,282, 
000 bbls. were produced and at the 
year’s end total crude and refined 
storage was only 607,483,000 bbls.” 


A study of the trend in relation- 
ship of inventories of crude and re- 
fined products to demand was made 
by PETROLEUM PROCESSING, the re- 
sults being shown in Tables 1, 2, 3 
and 4. Stocks on hand Jan. 1 of 
each year, starting with 1930, are 
compared with the total of domestic 
and export demand for that year. 
Stocks of refinable crude oil and 
the principal products, motor fuel, 
distillate fuels (including kerosine), 
and residual fuels in total were less 
Jan. 1, 1949, than in 1932, while in 
the same period the demand for these 
products had more than _ doubled. 
This is due to the fact the industry 
today finds it possible to carry far 
less inventories in crude oil than in 
the early 30’s. The volume of resi- 
dual fuels in storage Jan. 1 also was 
around 35% less than in 1932, while 
consumption of this product has 
doubled in the 1930-49 period. 


Ratio for Light Products Steady 


With motor fuel and distillate fuel 
oils, however, the relationship be- 
tween stocks and demand has been 
fairly consistent through the period. 
The oil companies carried about 13% 
of motor fuel consumption in storage 
at the start of 1930 and the 1949 
percentage ratio is 11.5%. For the 
distillate fuels, including kerosine, the 
oil companies carried slightly better 
than 20% of 1932 demand in storage 
at the start of the year. That year 
was the first in which the Bureau 
of Mines segregated light from heavy 
fuel stocks and reported them sep- 
arately. The ratio of storage to de- 
mand dropped to a little over 12% 
in 1946 and, due largely to the un- 
seasonably warm preceding winter, 
stocks of distillate fuels on Jan. 1 
of this year were 22% of indicated 
1949 demand. Thus, it is indicated 
that the practice of the oil companies 
has been to add to their storage 
facilities for light oils in approxi- 
mately the same proportion as de- 
mand for these products has increased 
over the years. 


The reason for the large decrease 
in the actual volume of crude carried 


TABLE 4—Ratio of Crude 
Oil Stocks to Demand 


(Refinable Crude) 
(Thousands of Bbls.) 


Demand, Ratio, 
Stocks, Inc. Stocks To 

Year Jan. 1 Exports Demand, % 
1930 ... 428,445 979,776 43.8 
1931 ... 411,882 939,294 43.9 
1932 ... 370,194 860,320 43.1 
1933 ... 339,875 922,112 36.9 
1934 ... 354,223 960,592 36.8 
1935 ... 337,254 1,051,207 32.1 
1936 ... 314,855 1,158,290 27.2 
1937 ... 288,579 1,250,674 23.1 
1938 ... 305,833 1,271,642 24.1 
1939 ... 274,165 1,332,244 20.6 
1940 ... 239,978 1,371,146 17.5 
1941 ... 264,709 1,470,044 18.0 
1942 ... 247,499 1,410,808 17.6 
1943 ... 234,889 1,510,829 15.6 
1944 ... 242,132 1,743,979 13.9 
1945 ... 220,663 1,789,894 12.3 
1946 ... 218,763 1,814,295 12.1 
1947 ... 224,473 1,953,183 11.5 
1948 ... 224,929 2,119,775 10.6 
1949 ... 246,199 1,973,200 12.5 





in tankage at present as compared 
with 1930 is to be found in the greatly 
increased extent to which proration, 
either voluntary or by state agencies, 
is now in effect. Crude oil is pro- 
duced in most of the producing 
states in close line with demand, 
while in the early 1930’s fields were 
still being produced and the oil run 
to storage if demand was not suf- 
ficient. The great increase in the 
number of pipelines, tankers, barges 
and other transportation facilities 
also provides for moving oil from pro- 
ducing fields to refineries about as 
needed. 


The drop over the 1930-49 period 
in stocks of residual fuels the oil 
companies carry is due in part at 
least to the growing practice to 
separate out from them stocks which 
can be processed into the more valu- 
able lighter products. In California 
until this year it was the practice to 
classify some of the heavy crudes 
produced there with their residual 
fuel oils. 
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DESIGNED TO HANDLE SOUR CRUDE 


Processes, Equipment, Materials in New Refinery 
Of Continental at Billings, Mont., Have Been Planned 
To Give Efficient Service on High-Sulfur Crudes 


ESIGN features of the new $9,- 

500,000 refinery of Continental 
Oil Co., at Billings, Mont., are keyed 
to the production of quality products 
from low gravity, sour crudes, with 
a minimum output of heavy residual 
fuels. Dedicated Oct. 8, the 7509 b/d 
plant, built by Jones & Laughlin 
Supply Co., is now fully on stream 
after satisfactorily passing perform- 
ance tests. 

The most modern designs of proc- 
essing techniques are utilized in the 
plant and alloy-clad steels are pro- 
vided where necessary to resist‘ sul- 
fur corrosion. Propane deasphalting 
is relied upon to prepare heavy crack- 
ing stock and reduce residual fuel 
production. Fluid catalytic cracking 
produces quality motor fuel, increases 
plant flexibility by permitting fur- 
ther reduction of burning oil produc- 
tion at will and, in a separate re- 
actor, catalytically desulfurizes 
straight-run gasoline and distillate 
fuels. Refinery gases are polymer- 
ized to gasoline, used for blending 
and the balance above plant fuel re- 
quirements disposed of as liquefied 
petroleum gases. 

The Billings refinery is in effect a 
single, integrated unit, having inter- 
locking control instrumentation to 
provide the necessary operating co- 
ordination since no _ intermediate 
tankage has been provided. Crude 
and product storage capacity is 700,- 
000 bbls. Loading racks and related 
blending facilities, boiler plant, of- 
fices, laboratory and locker room 
combined in a modernistic buiding, 
and warehousing are well designed 
and of ample size. The plant site 
is a 118-acre tract on the city out- 
skirts, and provides ample room for 
future expansion. Approximately 150 
men will be employed, representing 
an annual payroll of $509,000. 

The new refinery is designed to 
give a yield of approximately 58% 
as 10-lb. Reid vapor pressure gaso- 
line having unleaded octane ratings 
of 73.5 Motor and 80 Research. Mid- 
dle distillate yields are estimated at 
15%; fuel oil and asphalt, 22%, and 
LPG—propane and butane—3.5%. A 
schematic flowsheet for the opera- 
tion appeared in PETROLEUM PRuwC- 
ESSING for April, 1949, p. 410. 

The crude unit, consisting of a 7-ft. 
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diameter distillation tower, contain- 
ing 16 trays and a conventional J. & 
L. tube still heater, splits into three 
streams an approximately 28.1° API 
gravity blend of 60% Elk Easin 
(29.6° API) and 40% light Frannie 
(26.5° API) crudes having a sulfur 
content of 2.2 wt.%. Crude enters 
the unit through bottoms-to-feed and 
circulation reflux-to-crude exchangers 
providing a preheat to 470° F, and is 
charged to the fractionator at about 
759° F. The products are given in 
Table 1. 

The overhead 600° F. end point 











The vapor recovery area of Continental's new 7500 b/d Billings re- 


finery is on intricote maze of towers and pipe. 
include, left to right, de-ethanizer-absorber and debutonizer, gas 
recovery section; twin polymerization reactors in steel structure, with 
small vessel at right poly feed stream water scrubber; de-ethanizer, 
depropanizer and (background) debutanizer of poly unit, and right, 
amine unit regenerator. The three towers in center foreground are, 
left to right, caustic scrubber, and vapor and liquid amine treaters for 
H.S removal 


product contains both straight-run 
gasoline and light fuels. It is charged 
directly to the desulfurization reac- 
tor of the Fluid unit. The virgin gas 
oil side cut provides part of the cat- 
alytic cracking charge and also may 
be diverted to distillate fuel. The to- 
tal reduced crude bottoms product is 
charged to propane deasphalting. 


Propane Deasphalting 


Propane deasphalting of reduced 
crude is used in lieu of a vacuum still 
to prepare charging stock for cataly- 
tic cracking. The Continental unit 
is unique in that a vertical extraction 
tower is used for what is believed 
to be the first time in this service. 


THIS MONTH'S COVER PICTURE "| 





Major items visible 
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Solvent deasphalting of course is not 
a new process, although it still is un- 
common in this application. Engi- 
neers of Continental and Jones & 
Laughlin collaborated in the tower 
design. 

The unit is engineered to handle 
2870 b/sd of reduced crude, from 
which it yields a net overhead prod- 
uct of 1985 bbls. of 21° API gas oil 
and 885 bbls. of —3.4° API asphalt 
bottoms. The crude tower bottoms 
stream is cooled by exchange with 
crude to a charge temperature of 
160° F., entering the deasphalting 
tower without prior admixture with 
propane. Ratio of propane solvent to 
feed is 6:1, representing a propane 
circulation of about 17,000 b/d. 

The vertical extraction tower is 
9 ft., 7.5 in. in diameter by 54 ft. 
high, designed to withstand 636 psi. 
at 260° F. It has 16 perforated 
trays, an accumulator section in the 
bottom, and 10 steam heating coils 
uniformly spaced in the upper two- 
thirds. Three feed entrance nozzles 
are located in the upper half of the 
tower, although only one will be used 
normally. Propane is injected at 
three points in the lower half of the 
tower, flowing upward and counter- 
current to the asphalt. 

The solubility of asphalt in pro- 
pane, hence the extent of extraction, 
varies with temperature, which there- 


fore must be carefully controlled. . 


Tower top temperature is measured 
by a recording temperature con- 
troller regulating steam flow to the 
heating coils previously mentioned. 
The top operating temperature will 
be 180° F. maximum. The bottom 
temperature will be approximately 
110° F., controlled by temperature 
of solvent propane feed. A pressure 
controller on the overhead product 
line maintains the normal operating 
pressure of 500 psi. 

The bulk of the propane leaves the 
tower with the deasphalted overhead 
oil and is recovered in three stages; 
namely, first stage evaporator, sec- 
ond stage flash, and deasphalted oil 
stripper, operating, respectively, at 
305, 205 and 2 psig. The bottoms 
stream from the tower consists of 
approximately half and half propane 
and asphalt. This is heated to 600° 
F. in a vertical upshot Petro-Chem 
heater and flashed at 205 psig. Re- 
maining propane is removed with 
steam in an asphalt stripper operat- 
ing at 2 psig. Propane from the two 
low-pressure strippers is recompressed 
for delivery to the solvent condensers. 
The residual asphalt is blended to 
heavy fuel oil with cycle gas oil from 
the cracking unit. 

While it is desirable and the unit 
is operated to keep solvent propane 
losses at a minimum by adequate 
flashing and stripping, there is not 
much chance for propane to “get 
away” except through equipment 
leaks or in the asphalt. Most of any 
unrecovered propane leaving the de- 
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Aerial view of Continental’s $9.5 million Billings refinery. 

















Visible are: (1) 


Boiler plant, control and water treating house; (2) crude heater; (3) crude 

distillation; (4) twin reactor cracking unit; (5) propane deasphalting; (6) light 

ends treating, recovery and poly units; (7) main control room, compressor 
house and pump room; (8) LPG storage 


asphalting step will proceed through 
catalytic cracking and ultimately be 
caught in the vapor recovery system, 
which compares favorably with mod- 
ern natural gasoline p!ants in that it 
is designed for 85% C, recovery. 


Fluid Cracking Unit 


The catalytic cracking unit proper 
is designed to process 3779 b/d of 23 
to 25.5° API virgin gas oil. How- 
ever, it differs from the conventional 
installation in that a second reactor 
is provided to desulfurize the com- 
bined straight-run gasoline and light 
distillate stream. Consequently the 
regenerator is somewhat larger than 
required only for cracking service. 
The catalyst is microspherical silica- 
alumina, 175 tons constituting initial 
charge. 

The catalytic cracking reactor is 
15 ft. in diameter and contains an 
internal stripper for spent catalyst 
leaving the vessel. Single-stage cy- 
clone separators are installed in the 
top of the reactor. Catalyst circu- 
lation rate will be 525 tons per hour. 
The reactor is installed high in the 
structure to provide gravity return 
of spent catalyst to the regenerator. 

The regenerator is 23 ft. in diam- 
eter and 50 ft. high, handling cat- 
alyst at the rate of about 550 tons 
an hour. Two-stage cyclone separ- 
ators have been installed to reduce 
catalyst losses in the flue gas and 
a waste-heat boiler generating 175-lb. 
steam is provided to recover heat. 


Regeneration air is provided by a 
Carrier centrifugal compressor run- 
ning at 4500 rpm. and capable of sup- 
plying 25,000 cfm at 39 psia. with 13 
psia. section pressure. It is said to 
be the first and largest of its design 
for refinery service. The Worthing- 
ton steam turbine which drives it 
consumes 2600 Hp. of 600 psi. steam, 
exhausting to 27 in. of Hg vacuum. 

The catalytic cracking reactor is 
intended to operate at 79% conver- 
tion when recycling approximately 
5000 b/d of cycle stock. Virgin feed 
composition and yields expected are 
given in Table 2. 


Vapors from the _ reactor are 
charged to the main fractionator, 
where gasoline and lighter are taken 
as an overhead product to a receiver 
separating liquid and vapor. The two 
materials go to twin diethanolamine 
Girbotol treaters for hydrogen sulfide 
removal. Heavy naphtha and light 
cycle gas oil are produced from strip- 
pers as column side-draw products. 
Heavy cycle gas oil bottoms are cir- 
culated for reboiler duty in the gas 
concentration plant and for steam 
generation. Some of it is diverted 
for blending. with asphalt to No. 6 
fuel, another portion as heavy fuel 
and the balance returned to catalytic 
cracking. 

The catalytic desulfurization re- 
actor will be maintained at 700° F. 
substantially reducing the sulfur con- 
tent of the straight-run gasoline and 
light heating oils. Catalyst circula- 
tion is about 26 tons hourly. Follow- 
ing this operation the vapors, at 700° 
F., are charged to the rerun unit, the 
principal equipment of which is a 
32-p!ate fractionating column prepar- 
ing six separate streams, all but two 
being stripped. The products and 
their approximate boiling ranges are 





TABLE 1—Crude Unit Product Streams 


Volume, % of Gravity, 
Stream bssd Crude °API 
600° F. EP overhead .. 3,551 47 7 
Gas oil ... 1,133 15 24.8 


Reduced crude . a oe ae . 2,871 38 12.5 





TABLE 2—Catalytic Cracking Charge 
and Expected Yields 


Cracker Feed, 





Component b/sd 
Deasphalted gas Oi] ........ee0% 1,985 
Atmospheric gas Oi] .....ccceces 1,130 
BeORVG =GIGTMRINS cccccscscccse 655 

WEES Suiwn deeb ecieraseeeses 3,770 

Cracker Yields 

Product Liquid Vol.-% 
Debutanized 400° F. EP 

SO 6065 bade 40000 seen de0ns 56 
OO See ee 21 
i EE Le 15 
te, 11 
ee GE GE nec cecscesacee 4° 
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listed in Table 3. After debutaniza- 
tion of the overhead straight-run 
gasoline stream the five blends shown 
in Table 3 are made. 


The 617 b/d catalytic cracking 
feed shown in Table 3 will supplement 
the side-cut gas oil from the crude 
distillation unit and deasphalted re- 
duced crude as charge to the Fluid 
unit. All butanes and lighter from 
the rerun section enter the Girbotol 
treater, along with light catalytic 
cracked gasoline and cracked wet gas 
production. A small motor-driven 
compressor will handle the fixed gas 
production from the reflux drum of 
the rerun column, discharging the 
stream to the Girbotol unit first stage 
compressor. 


The straight-run stabilizer will be 
refluxed with feed to the tower, the 
overhead vapors at 65 psi. venting to 
the discharge of the first-stage com- 
pressor at the Girbotol unit. Two 
packed contact towers, one for treat- 
ing liquid and the other vaporized 
hydrocarbons, will be used. Each 
takes its respective feed from the 
compressor discharge receiver. 


The second-stage compressor takes 
suction through a scrubber on sweet- 
ened gas, discharging through recon- 
tacting coolers with sweetened liq- 
uids into a water separator and 
thence to the absorber-stripper col- 
umn of the gas recovery unit operat- 
ing at 225 psi. This tower is fed 
with heavy catalytic cracked naphtha 
as absorption oil with two intermedi- 
ate “sponge oil” streams also being 
used to give a high propane recovery. 
The de-ethanizing which also is ac- 
complished here eliminates the need 
for recycling uncondensed vapors 
from the reflux drum of the debutan- 
izer which follows in the processing 
sequence. Residue gas is used for 
plant fuel. The debutanizer is a 36- 
tray column, producing a propane- 
butane overhead stream as charge to 


TABLE 3—Streams from Rerun Tower and Straight-Run Products Blends 


Stream 


Overhead: 250° F. EP straight-run gasoline ...... 


First side cut: 250-350° F. 
Second side cut: 350-400° F. 
Third side cut: 400-510° F. 


Fourth side cut: 510-600° F. ... 


Bottoms: 600° F.—plus 


SEE «tte Sularnedienssedeadhabiaktcersns 


Straight To 
Tractor No. 1 Run Catalytic 
Dist. Dist. Diesel Gasoline Cracking 


(b/ed) (b/ed) (b/ed) (b/ed) (b/ed) (b/d) 
600 0 


eae warn 600 . 

798 90 ee ae 708 , 
447 90 290 20 47 Sg 
622 80 145 155 on 242 
416 vr es 175 aa 241 
134 ro wns hme ne 1: 
3,017 260 435 350 1,355 6) 





catalytic polymerization. The bottoms 
stream, amounting to 1915 b/sd, is 
debutanized cracked gasoline for 
blending. 


Catalytic Polymerization 


The cat poly unit charges 1175 
b/sd of a mixed propane-butane feed 
containing approximately 50 mol-% 
unsaturates. To insure a _ sweet 
charge, the mixed feed from the gas 
recovery unit is caustic and water 
washed. Charge is delivered at 350° 
F., 1150 psig, and 44 gpm. 


The two reactors, in series, are of 
shell and tube design, containing 121 
2-in. tubes 30 ft. long. Tubes of each 
reactor contain 4300 lbs. of Universal 
Oil Products Co. phosphoric acid 
catalyst and are water cooled to 
maintain close temperature control, 
which thereby permits charging ole- 
fin-rich gas without necessity for re- 
cycling. Space velocity is main- 
tained at 0.24 gal. per hour per Ib. 
catalyst. 


Reactor effluent exchanges with 
charge and then is subsequently de- 
ethanized, depropanized and debutan- 
ized. ‘The propane and butane are 
disposed of as LP-gas, with some bu- 
tane also blended into finished gaso- 
line. Approximately 400 b/sd of true 
polymer is made for gasoline blend- 
ing, and design conversion for the 
unit is 85%. 

Desulfurized straight-run and cat- 
alytic cracked gasoline will be Perco 





Night view of Continental’s Billings plant, showing (left to right) crude heater 
and flash tower with propane deasphalting in background, Fluid catalytic 
cracking unit and synthetic crude tower, and gas recovery and poly units 
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copper sweetened in a treating unit 
rated at 4750 b/d capacity. Butane 
will be similarly treated in a twin- 
case 500 b/d unit. Distillates will be 
Doctor-sweetened. 


Plant Utilities 


Water is purchased from the city 
of Billings and electricity from the 
Montana Power Co. The Fluor 4-bay 
induced draft cooling tower is rated 
to cool 12,000 gpm. of 101° F. water 
to 77° F. with air having a 68° wet 
bulb. 

The water is a satisfactory cool- 
ant as purchased, but for boiler use 
hot soda-lime softening is necessary 
and “K-gel’” is added as indicated by 
analysis. Two Henry Vogt boilers 
rated at 90,000 Ibs. each of 650 psi. 
750° F. produce the bulk of steam 
used, and are outside installations. 
Controls are Republic, and located in 
a nearby control room along with 
water treating equipment. Another 
boiler, utilizing waste heat from 
cracking catalyst regeneration, is lo- 
cated at the Fluid unit. 

The 650-psi. steam is expanded to 
175 psi. and 40 psi. through turbine 
drives on boiler fans, water pumps 
and the catalyst regeneration air 
blower. Additional drivers exhaust 
part of the 175-lb. steam to feed the 
40 lb. and 20-lb. systems, the balance 
being used for process heating. Proc- 
ess stripping requirements are served 
by the 40-lb. system; 20-lb. steam 
also is used for utility heating. 

All steam is condensed except that 
used for stripping in the crude distil- 
lation tower and propane deasphalt- 
ing units. 

Storage facilities total 700,000 
bbls., including 438,000 bbls. for fin- 
ished and intermediate stocks, 10,- 
000 gal. of sulfuric acid and 12,000 
gal. of caustic. There are five 500- 
bbl. LPG tanks, a 10,000-bbl. spher- 
oid for natural gasoline and a 120,- 
000 bbl. base gasoline stock tank. 
The tanks were supplied by the Chi- 
cago Bridge & Iron Co. 


The vessels for the Fluid cracking 
unit were supplied by the Wyatt Met- 
al & Boiler Works. Alloy-clad steels 
used in some vessels were supplied 
by Lukens Steel Co; fractionators 
and other vessels by Flint Steel Corp., 
McNamar Boiler & Tank Co. and A. 
O. Smith Corp.; gas compressors by 
Cooper-Bessemer Corp.; crude stills 
and other heaters by Jones & Laugh- 
lin Supply Co. and Petro-Chem De- 
velopment Co. 
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LUBRICANTS 





API Lubrication Meeting Debates 
Quality Standards for 5W Oil 


HE 5W designation for the new 

type sub-zero motor oils should 
be restricted to premium or heavy- 
duty oils of medium to high viscosity 
index, until more performance data 
are available on low VI and straight 
mineral types of 5W oils. That is 
the suggestion made by A. B. Anglin, 
British American Oil Co., Ltd., be- 
_fore the Lubrication Group Session 
Nov. 9 at the recent API annual 
meeting in Chicago. 

His paper(1) detailed field experi- 
ence in Canada of his company with 
the 5W type oil, which is being re- 
commended as a replacement for the 
10W-grade-plus-kerosine for use in 
areas where temperatures may drop 
below —-10° F. 

Since 5W motor oil was first pro- 
posed in 1947, much progress had 
been made by his company in the 
development of oils of this type, he 
stated, including laboratory work, en- 
gine and field tests and a full win- 
ter’s experience in marketing the 
oil extensively in cold-weather areas. 
“Many of the questions asked in the 
early stage of development have now 
been answered,” he stated, “and at 
this date little doubt remains of the 
usefulness of the product.” 


Extends Startability Downward 

It has been demonstrated in the 
short time his company has marketed 
this product, he stated, that the 5W 
oil provides a definite improvement 
over the 10W grade from the stand- 
point of startability. It has helped to 
extend the range of startability down 
to temperatures where the limiting 
factors are not so much oil viscosity 
as battery output and fuel volatility. 
Also, he stated, consumption and 
wear characteristics have been satis- 
factory in the service for which the 
oil has been recommended, viz., 
passenger car and light truck. 

“The most important factors which 
apparently still require to be worked 
out are an evaluation of the extent 
to which this oil may be used in 
heavy-duty operations,” he _ stated, 
“and .whether it can be _ satisfac- 
torily defined by viscosity only, or 
whether it will be necessary to write 
quality requirements into the grade 
classification.” 

“At present the 5W grade is de- 
fined only by the viscosity of 1800 
Sec. to 3200 sec. at 0° F.,” said Mr. 
Anglin. “It is possible to produce 
Within this specification oils of wide- 
ly varying characteristics, some of 
which might not be suitable lubri- 
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cants even for light passenger car 
service. Until more data are avail- 
able on the performance of low VI 
and straight mineral types of 5W 
oils, it is suggested that the 5W 
designation be restricted to premi- 
um or heavy-duty oils of medium to 
high viscosity index. 

“Although this may be objected 
to, on the grounds that it is intro- 
ducing a quality requirement into 
a classification system which is in- 
tended to indicate viscosity only, 
the fact should be recognized that, 
in order to secure an oil with the 
desired low-temperature character- 
istics, certain properties such as the 
viscosity at engine operating temper- 
ature and load-carrying ability—are 
approaching, or going below, the mini- 
mum requirement for safe operation 
This situation does not exist with 
the heavier grades. 

“It has been demonstrated that 
5W premium oils of high VI are 
satisfactory. This has not yet been 
proved for low VI or straight min- 
eral oils, so far as is known. If 5W 
oil is to be adopted, either by the 
automobile manufacturers or the So- 
ciety of Automotive Engineers, as 
an industry standard, it would ap- 
pear that this should be with a qual- 
ity requirement included, or at least 
until such time as it is shown to be 
unnecessary.” 

In discussing the Anglin paper, 
H. C. Mougey, Technical Director, 
Research Laboratories Division, Gen- 
eral Motors Corp., suggested(2) the 
oil companies in the U. S. follow the 
same policies in introducing the 5W 
oils in sub-zero territories as have 
been used in Canada. The Canadian 
oil and automotive representatives, 
in planning for the distribution of 
5W oils in the 1949-50 winter, Mr. 
Mougey said, had set up the follow- 
ing policies: 

“1. That the oil shall be called ‘SW’ 
oil. 





TABLE 1—Typical Inspection of 5W 
Motor Oil 


APE gravity at GO" Fe inccsccces 34.0 
Flash point (Cleveland open cup), 
Saybolt Universal viscosity (sec- 
onds), at: 
100° F. 117.2 
0 ge ee ee 41.95 
0° F. (extrapolated) 3,200 
20° F. (extrapolated) ..... 10,000 
300° F. (extrapolated) 3 
.. i ae 
i See a nividad th seeadseadvene 
Pour point, ie erate «eile blew te 
API designation ................Premium type 





“2. That the viscosity at zero sha!l 
be kept within the limits of 1800 
sec. to 3200 sec., Saybolt Universal. 

“3. That it shall be in the re- 
commendation for ‘premium’ grade. 

“4. In recommending ‘premium’, 
that the oil supplied by the oil com- 
panies will have such viscosity char- 
acteristics as to be conducive to good 
oil consumption and to improved pro- 
tection in the higher temperature 
ranges, and that the oil will be suit- 
ably inhibited against oxidation. 

“5. That the oil will be recom- 
mended as a replacement for 10W 
plus kerosine, and that it will not be 
recommended as an all-around winter 
lubricant replacing 10W. 

“6. That 5W should not be diluted 
with kerosine or other diluents.” 


Although the SAE has not taken 
formal action in regard to 5W oil 
and, consequently, at this time it 
is not an official SAE classification, 
said Mr. Mougey, a number of the 
automobile manufacturing companies 
are recommending 5W in the car 
owners’ manuals, and a number of 
companies are marketing 5W oil in 
this country. 


In Viscosity Terms Only 


Mr. Mougey pointed out that the 
SAE classification of motor oils is 
in terms of viscosity only, and that 
other factors of oil quality or char- 
acter are not considered. 

“When and if the SAE takes of- 
ficial action in regard to 5W,” he 
stated, “it would be possible, ac- 
cording to SAE rules, to cancel this 
restriction and to specify a number 
of ‘quality’ requirements, but I do 
not think that either the oil or auto- 
motive industry feels that this should 
be done at this time.” 


Carl W. Georgi, Quaker State Oil 
& Refining Corp., in discussing the 
Anglin paper,(3) also expressed dis- 
agreement with proposal that the 
classification of 5W oil include not 
only viscosity limits, but also speci- 
fications as to quality. On this point 
Mr. Georgi stated: 

“Suggestions that rigid specifica- 
tions be set up for motor oils or 
other lubricants, whether these origi- 
nate from within or without our in- 
dustry, always imply (to me at least) 
that petroleum refiners and marketers 
are so ignorant, or so careless, of 
their responsibility to the consuming 
public, as well as of their own wel- 
fare, that they need fixed and rigid 
rules for making their products. Cer- 
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5W Sub-Zero Oils 





TABLE 2—Summary of Test Dcta, Cars, Controlled Field Tests—5W Motor Oil 





Unit 9655 9648 9517 9635 9426 9420 9531 9605 9822 9814 9801 9379 
Date test commenced .....ccccccccccccce March 1 Feb. 27 Feb. 28 Feb. 25 Web. 20 Feb. 20 Feb.29 Feb. 25 March 17 Feb. 29 March15 Marc 116 
RN WE ss cn eadadacenuta June5  Juneil9 Mayl4 Juneiy May22 June2i March27 March20 Aprill8 May7 May16 = Apri's 
ee Se MED pa cckickeecenesadeaaen 5,340 4,434 3,332 6,645 5,862 6,82 610 1,213 1,964 4,791 1,713 1,344 
, 2 ¢ | lyst Seer a ee: Mixed Mixed Mixed Mixed Mixed Mixed Mixed Mixed Mixed Mixed Mixed Mixed 
O.l-change period, miles ................ 1,068 1,478 833 1,329 977 1,142 610 1,700 1,964 1,597 1,713 —— 
0.1 consumption, miles/qt. (Imp.) ....... 483 944 508 751 549-1115 305 1,700 982 =: 11,063 856 344 
Used-O.!1 Examination: 
Saybolt Univ. visc, at 100° F., sec. ... 111.1 1132 104.5 111.2 111.7 104.9 101.7 105.6 114.2 117.4 115.0 112.0 
Siyboit Univ. vise. at 210° F., sec, ... 41.83 40.85 40.61 41.19 41.37 40.92 40.34 40.88 41.33 41.69 41.50 41.50 
OR Seen ot rece —3y —40 —4 —42 —45 3 —45 —40 40 —42 <— — 
Acid No., mg. KOH, per gram eeacees 0.62 0.46 0.89 0.48 0.79 0.39 0.40 0.56 0.87 0.59 0.41 0.21 
. i eee aa eee Trace Trace Trace Nil Trace Trace 1.0 Trace Nil Trace 0.05 Trace 
Naphtha-insolubles, % ..........se0e: 1.051 0.375 1.437 0.134 1.247 0.171 0.504 1.195 1.624 0.073 0.076 0.057 
Chloroform-solubles, % ........e+seees 0.110 0.034 0.065 0.033 0.066 0.017 0.047 0.043 0.134 0.026 0.015 0.040 
SS SN vinciabdsddcercnnacwaewee's 3.0 2.0 4.9 2.9 2.7 3.3 6.8 2.4 2.4 2.5 3.6 2.0 
tainly, the industry’s record of sup- “However, the base stock was tor contents in order to establish the 


plying quality products, and of con- 
Stant quality improvement, does not 
justify such thinking, suggestions or 
implications. 

“In the first place, quality speci- 
fications invariably tend to become 
fixed and rigid. (I use the term 
‘rigid’ as defined by the dictionary 
as ‘inflexible or resisting change’). 
The record of our industry, in the 
vast sums spent yearly for research 
and development as well as for the 
continual advancement in quality im- 
provement, is the exact opposite of 
anything suggesting rigidity or re- 
sistance to change. 

“The research and development 
departments of the oil industry, as 
we'l as the men who market oils 
and who thereby accept responsibility 
for their performance, are thorough- 
ly familiar with the quality require- 
ments of motor oils, and with the 
particu'ar emphasis on quality re- 
quired in the very light 5W grade. 
I am conficent that the 5W oils now 
being marketed, or to be marketed 
in the future, will fully meet or ex- 
ceed the quality requirements of 
service performance—without resort 
to formalized and rigidized quality 
specifications.” 


Development of 5W Oil 

Mr. Anglin, in his paper gave the 
following resume of the experience 
of the British American Oil Co., Ltd., 
in developing a suitable oil of this 
tvpe: (Table 1 is a typical inspection 
of a 5W oil.) 

“Initial development of our oil was 
the result of many discussions be- 
tween the manufacturing, research, 
and marketing departments. When 
agreement finally was reached by 
these departments, an experimental 
quantity of base stock was procuced; 
and blends of this were tried out with 
various additive combinations to pro- 
duce desired results in physical speci- 
fications and laboratory engine per- 
formance. 

“The final decision was to make up 
a@ narrow-cut base stock from Mid 
Continent crude with a Saybo!t Uni- 
versal viscosity of approximately 100 
sec. at 100° F. This, when the ad- 
ditives were put in, would come out 
at the required viscosity range 1800 
sec. to 3200 sec. at 0° F, 
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finished to 95 viscosity index. Inas- 
much as it was felt that as high a 
viscosity as possible at the engine 
operating temperature was GCesirable 
to prevent scuffing and/or bearing 
wear, a VI improver was added to 
give 130 VI. This resulted in a 
finished oil with an extrapolated vis- 
cosity of 34 sec. at 300° F., or only 
slightly less than our 10W. Pour 
point was to be as low as possible, 
and it appeared that —40° F. was 
as low as could be secured from this 
type of stock with conventional pour 
Cepressants. To be certain of a 
stable pour point, with no possibility 
of wax precipitation, as well as to 
remove waxes, which might readily 
oxidize in service, the base stock 
wes dewaxed to a pour point of 
—5° F. 

“Finally, inasmuch as it is well 
known that light-viscosity oils oxidize 
more readily than heavy, a greater 
amount of oxidation and heavy cor- 
rosion inhibitor was added than w«s 
regularly used in heavier stocks of 
the same type. 


Laboratory Engine Testing 


“After blends with the required 
physical characteristics had been 
secured, they were subjected to full- 
scale engine tests, using Chevrolet 
L-4 procedure modified to a crank- 
case temperature of 250° F. In these 
tests, oil stability—in terms of sludge, 
varnish, bearing corrosion, viscosity, 
and neutralization-number increase— 
was evaluated. Also checked was 
the stability of the VI improver, and 
oil consumption was noted. 


“Results of laboratory engine tests 
confirmed our original thoughts re- 
garding the required characteristics. 
The light-viscosity base stock needed 
considerable inhibiting to hold bear- 
ing corrosion within acceptable limits 
—more so than heavier stocks of 
the same general type. In the L-4 
test, bearing corrosion was the first 
indication of oil breakdown. This had 
appeared even before there was any 
appreciable indication from increase 
in neutralization number or viscosity. 
Excellent s!udge- and varnish-cleanli- 
ness ratings were secured, even where 
high bearing corrosion was encoun- 
tered because of insufficient inhibitor. 
Tests were made with various inhibi- 
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correct amounts. High bearing-weight 
losses, when insufficient inhibitor 
was used, forcibly indicated the 
need for proper inhibition of these 
light-viscosity stocks. 

“Blends proved to be stable in vis- 
cosity characteristics, it is believed, 
because of the fact that the base 
stock was a high flash-point narrow 
cut, containing no light volatile frac- 
tions. 

“Viscosity index decreased only 
slightly in laboratory engine tests, 
and that satisfactory VI stability is 
possible with the VI improver used as 
indicated. 

“Wear data, aside from bearing- 
weight loss, were not determined in 
laboratory engines. It was simply 
observed that there was no indication 
of abnormal wear in any engine parts 
during the course of the test.” 


The British American Oil Co. car- 
ried on extensive field tests with the 
5W oil before putting it on sale com- 
mercially, and the results were de- 
scribed by Mr. Anglin as “highly 
satisfactory.” In the tests 16 ve- 
hicles, both cars and trucks in com- 
pany service, were operated a total 
of 75,000 miles. Starts were made 
at temperatures below —40° F. after 
standing overnight. The percentage 
of successful starts at temperatures 
below —20° F. was considered ex- 
cellent. Table 2 is a cummary of 
data from a field test program. 


Wear data were secured on two 
passenger cars using 5W oil, both 
equipped with new engines at the 
start of the test. The vehicles were 
run 10,000 miles and then inspected 
which meant the 5W oil was used 
in the vehicles under summer oper- 
ating temperatures for a _ consider- 
able period, it was reported. Exam- 
ination of the engines showed no in- 
dication of any abnormal wear what- 
ever. 

References 


(The following papers were all presented 
before the Lubrication Group Session, un- 
der the auspices of the Division of Mar- 
keting, Nov. 9, during the 29th Annual 
Meeting of the American Petroleum In- 
stitute in Chicago.) 

(1) ‘‘Field Experience with £W Motor Oil,’ 
by A. B. Anglin, British American Oil 
Co., Ltd., Toronto. 

(2) Prepared discussion, by H. C. Mougey, 
Technical Director, Research Laboratories 
Division, General Motors Corp., Detroit. 

(3) Prepared discussion, by Carl W. Georgi, 
Quaker State Oil Refining Corp., Oil City, 
Pa. 
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Fig. 1—Steps in the development of a petroleum refining process 
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By MARSHALL SITTIG, Chemical Engineer, Detroit 


An up-to-date literature survey is presented on pilot plants as part of 


an overall process development program. 


Experience of chemical manu- 


facturing concerns with pilot plants is referred to, also the trend toward 
standardized equipment for them. The use of pilot plants in specific petro- 


leum refining processes is developed. 


ILOT plants assume particular 

importance in the petroleum in- 
dustry due to the large sizes of pe- 
troleum processing units. Where 
pounds per hour have been the criter- 
ion of size in the chemical industry, 
barrels per day—a factor more than 
ten times as large—has been the 
yardctick for our huge refinery units. 
Thus, the degree of extrapolation 
from tect tube to full scale has been 
greater in the oil industry, placing 
increased dependence on the results 
of pilot plant tests. 


The pilot plant is, of course, but 
one step in an overall process de- 
velopment scheme. Placing proper 
emphasis on the pilot plant step as 
such, however, demands an appraisal 
of the overall scheme so that opti- 
mum.effort may be expended on each 
step. Fig. 1 outlines the function of 
a process development group which 
can coordinate the various steps in 
the overall program and insure the 
maximum economy in the pilot plant 
and other stages. 

The p'ace of the p‘lot p!ant in the 
overall process development picture 
has been discussed recently by 
Hitchcock"), who emphasizes the tie- 
in with final marketing problems of 
a chemical company. Other recent 
discussions on the functions of pilot 
plants include those by Harris‘), 
Brown(3), Barnebey‘+), Vilbrandt(s), 
and Swezey‘), 


The impcrtance of economic evalu- 
ation at the pre-pilot plant or bench- 
scale stage has been diccucsed by 
Harris(2), and was the theme of a 
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recent paper by E. C. Dybdal‘7) of 
Monsanto Chemical Co. R. B. Sem- 
ple(s), also of the Monsanto organiza- 
tion, has discussed a trend toward 
less elaborate and expensive pilot 
plants in the chemical industry. The 
application of reaction kinetics has 
gone far to permit. determination of 
cpecific kinetic data in a few chozen 
runs as a basis for process design— 
eliminating a great many relatively 
hit-or-miss experiments which at one 
time characterized pilot plant opera- 
tion. The application of statistical 
analysis to the results of pilot plant 
tests‘9) is another way of getting 
maximum benefit from the data at 
hand. 


Provides Equipment Design Data 


Acide from process design data, pi- 
lot p!ant operation is still necessary 
to obtain equipment design data, such 
as corrosion and erosion data. Fon- 
tana‘), in a series of three monthly 
columns,’ has summarized the vari- 
ous acpects of pilot plant corrosion 
testing. 

One variation of the trend toward 
lower-co:t pilot plants has been the 
evolution of standardized or “pack- 
aged” pilot units. 

“Packaged” pilot plants have been 
advertised, to quote a few typical 
examples, by Blaw-Knox''!), who 
have designed a 5-galion resin pilot 
plant kettle complete with instru- 
ments and accessories, and by the 
Patterson Foundry & Machine Co.(12), 
The latter organization has prepared 
an assembly centering around a 10- 


gallon reaction vessel which can be 
operated at temperatures from 100 
to 750° F. and at pre.sures from full 
vacuum to 100 psi. in the conduct of 
distillation processes, polymerization 
processes in resin manufacture and 
sc on. 

For continuous operation of petro- 
leum refining processes on the semi- 
works scale, the present trend is.to- 
ward standardized equipment. Gwin 
and Yule(!s), of Humble Oil & Re- 
fining Co., have discussed a setup 
which may be used for polymeriza- 
tion, alkylation, isomerization, cle- 
fin hydration, catalytic dehydrogéna- 
tion, and cau:tic treating. They have 
presented illustrations of interchange- 
able fixed-bed, mixing-type, and jet- 
type reactors as well as standardized 
auxiliary equipment including a gas- 
metering system, a still for drying 
feed stocks, a caustic scrubber for 
reactor products, and a pump:ng ar- 
rangement for corrosive liquids. 

Subcequently, J. A. Ridgway, Jr. 
of Pan American Refining Corp. has 
published data‘'s) on <tandard ce- 
signs for pilot plant equipment. A 
high-temperature and low-tempera- 
ture electric heater, heat exchanger, 
proportioning sampler, and a liquid 
displacement meter are illustrated in 
the above reference as examples of 
standardized pilot plant equipment. 
Bench-scale equipment, often hard to 
differentiate from its larger cousin, 
the true pilot plant equipment, may 
be made up of standardized compo- 
nents, as outlined by Henriques'') 
of Shell Development Co. Elimination 
of delays with concequent cavings in 


-Semi-works expenditure is posible 


through the use of such “building- 
blocks”. 

The question of standardized hous- 
ing for particular types of chemical 
process pilot plants, bordering on the 
petrochemical field, has been under- 
taken by the B. F. Goodrich Co. in 
their new research center at Brecks- 
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Pilot Plant Survey 








Photo courtesy of The Austin Co. 


Typical pilot plant for work on Fluid catalytic cracking at Sinclair Refining Co.'s 
new laboratories in Harvey, Ill. 


ville, Ohio™6), They have constructed 
what they term a “Hi-Vent” building 
specially designed for work with tox- 
ic chemicals and a “Hi-Pressure’”’ 
building for barricaded high pressure 
operations. 

Let us turn now to specific petro- 
leum refining processes and the par- 
ticular pilot plants used in their 
study. 


Catalytic Cracking 


This process has been the recipient 
of much pilot plant investigation 
over the last several years. The 
many huge commercial units repre- 
senting enormous investments, have 
demanded careful piloting in both de- 
sign and subsequent operation with 
different catalysts on varying feed 
stocks. 

One variation of catalytic cracking, 
in the broad sense of the term, is 
catalytic dehydrogenation. The cata- 
lytic dehydrogenation of normal bu- 
tane has been the subject of consid- 
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erable and thorough research. Dodd 
and Watson(17) have reported on pi- 
lot plant operation with emphasis on 
the application of reaction kinetics 
to a relatively small number of pi- 
lot plant runs. Other work on this 
reaction has been described by Hach- 
muth and Hanson(18) of the Phillips 
Petroleum Co. The Phillips installa- 
tion was quite large (a 10-ft. direct- 
fired catalyst tube being employed) 
in contrast to Dodd and Watson’s 
equipment (an electrically-heated 
tube containing 50-200 cc. of cata- 
lyst) which was more nearly bench- 
scale. 


The subsequent reaction of dehy- 
drogenation of butene to butadiene 
has been discussed from the kinetic 
standpoint by Beckberger and Wat- 
son(19), Again, their report has been 
complemented in the literature by 
an industrial report on Esso experi- 
ence with a 10-ton per day pilot plant 
at Baton Rouge(?20). 


With regard to pilot plants for the 


major catalytic cracking processes, 
most information has probably been 
published on fluid catalyst pilot 
units. Carlsmith and Johnson(21) di- 
vulged some of the first information. 
Subsequently, Nicholson, Moise, and 
Hardy have summarized Esso experi- 


ence(22) with fluidized solids pilot 
plants. 

Universal Oil Products Co. has 
published(2s, 24) descriptions. of their 


fluidized solids, semi-works unit. A 
well-illustrated description of the 
Humble Oil & Refining Co. “‘kitten’’ 
cracker has been published(25). 
Trainer, Alexander, and Kunreuther, 
of Shell Oil Co., Houston, published 
a detailed description of their fluid 
bed catalytic cracking pilot plant(26). 
Diagrams of a catalyst slide valve, 
an instrument line catalyst trap, a 
gas sampling device, and the filter 
housing for the catalyst regenerator 
have been presented. 

Among the dynamic-bed catalytic 
processes, Thermofor cracking has 
necessarily been the subject of much 
pilot plant evolution on the road to 
the giants which mark our refinery 
skylines. Eastwood, Hornberg, and 
Potas(27) presented a detailed de- 
scription of one of their pilot units 
at the Paulsboro, N. J., laboratories. 
Thermofor pilot plants in general 
have not strictly copied the parent 
units in the use of catalyst elevators. 
Rather, the pilot units have utilized 
batchwise catalyst transfer in large 
hoppers which serve as feed hoppers 
or receivers for kiln or reactor, being 
transported by crane from point to 
point. 

A suspensoid cracking pilot plant 
has been described by Flanagan(28). 

A hydroforming pilot plant has 
been described by Yule and Ben- 
nett(29), Details of construction of 
another hydroforming pilot plant, to- 
gether with details of operation of 
the unit, have been written up by 
Berg, Fawcett, and Dhondt(30) of 
Union Oil Co. of California. 


Generalized information on various 
equipment components for the evalu- 
ation of vapor-phase reactions with 
solid catalysts has been published by 
Henriques(15) of Shell Development 
Co. Also, Komarewsky and Riesz, in 
a new second volume of the series 
on “Techniques in Organic Chemis- 
try’’(31) have given detailed informa- 
tion on constructional details of 
bench-scale equipment for catalytic 
reactions. They devote a large part 
of their discussion to high-pressure 
flow apparatus. 


In spite of heavy current emphasis 
on catalytic processing, research and 
development on thermal conversion 
continues. Kelso and Snyder have re- 
cently described a pilot unit(s2) for 
the thermal conversion of hydrocar- 
bons at high temperatures and pres- 
sures. Lukashevich and Smidovich 
have described a bench-scale setup 
for the study of thermal cracking in 
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Pilot Plant Survey 





a recent Russian book(33) on labora- 
tory techniques for the petroleum in- 
dustry. 


Alkylation 


Information has been presented on 
a variety of alkylation pilot units. 
Johanson and Watson(s4+) have de- 
scribed a pilot plant for catalytic 
production of toluene from a mixed 
benzene-xylene feed. The Russian 
authors mentioned above(33) have de- 
scribed a bench-scale unit for the 
alkylation of benzene with propylene 
in the presence of sulfuric acid. Bow- 
erman and Filbert, of Humble Oil 
and Refining Co., have described a 
jet-type reactor alkylation unit in 
detail(s5), 


Lube Oil Refining 


Knox, Weeks, Hibshman, and Mc- 
Ateer, of Esso Laboratories, have 
published detailed descriptions of 
batch and continuous equipment(s6) 
for both liquid-liquid and vapor-liquid 
extraction processes. The lubricating 
oil pilot plants in the Foster-Wheeler 
research laboratory in Carteret, N. 
J., have been described and pictured 
in the literature(:7). The design and 
operation of Socony’s lube oil solvent 
extraction pilot plant has been de- 
scribed(38). Lukashevich and Smido- 
vich(33) describe a small-scale solvent 
extraction unit, a propane deasphalt- 
ing unit, and a solvent dewaxing 
unit. 


Petrochemicals 


A field of increasing importance 
within the broad scope of petroleum 
process pilot plants is that of petro- 
chemical pilot plants. Here we en- 
counter the oft-mentioned difficulty 
of defining a “petrochemical”. The 
new high-pressure acetylene pilot 


Photo courtesy of Phillips Petroleum Co. 


Extensive use of glass in synthetic rubber polymerization pilot plant at Phillips 
Petroleum Co. laboratories 


plant of General Aniline and Film 
Corp.(39) and polymerization pilot 
plants for synthetic rubber n.anufac- 
ture(40) are examples in this field. 

The application of hydrogenation 
to the manufacture of xylidines by 
Esso has been described in detail in 
a series of three articles which fol- 
low through the stages of process 
development (#1, 42, 43), 

A thorough follow-through from 
exploratory laboratory equipment 
through bench-scale to pilot plant 
equipment in Shell Chemical Co. 
manufacture of acrylonitrile by the 


oxidation of allylamine has 
printed recently (44). 


been 


Synthetic Liquid Fuels 


Recent work on coal gasification is 
typified by the pilot plant of the 
Pittsburgh Consolidation Coal Co.(45), 
built in cooperation with Standard 
Oil Development Co. 

Some excellent descriptions of Bu- 
reau of Mines pilot plant equipment 
for the manufacture of oil from coal 
are now available in a copiously il- 
lustrated government report‘), 
available free for the asking. 
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SAFETY in the TURNAROUND 


“~~ 


refinery cleanout, shutdown or 

turnaround, as it is variously 
known, is no haphazard, hit-or-miss 
operation in a modern refinery. On 
the contrary, it is a well planned and 
coordinated activity in which the 
plant Safety Department skould play 
an important role. Here is how the 
operation would be_ scheduled in 
Utopia Refinery, where safety mat- 
ters are “top drawer” in all plant 
functions. 

Weeks ahead a board of strategy 
consisting of the refinery superinten- 
dent, chief engineer, safety director, 
process superintendent, metal inspec- 
tor and maintenance superintendent 
hold a series of conferences to organ- 
ize the job. 

A list of the special jobs to be 
done in the turnaround is drawn up. 
Another list sets forth the routine 
work done during every shutdown, A 
third list shows the location of every 
blind, which expedites the inserting 
of these blinds or blanks when the 
unit comes down. 


Get Safety Supplies Ready 


During the preliminary stages of 
preparation the safety director ehecks 
on the availability of safety supplies 
such as goggles, non-spark tools, 
respirators, flange spreaders or jacks, 
permissible lights, asbestos gloves for 
exceptionally hot jobs and air movers. 
He is also busy passing judgment. on 
the quality of scaffolds and ladders 
that are being set up for the clean- 
out, puller jacks, ropes, hoisting 
equipment such as tuggers,. cranes 
and winch trucks, air and steam 
hoses, to see that all of these items of 
equipment are in safe working condi- 
tion. Should he detect any defects 
he orders correction or replacement 
of the equipment before it is put 
into use. 

After the board of strategy has laid 
the ground work for the turnaround, 
the maintenance superintendent calls 
in his several craft supervisors and 
acquaints them with the general plan, 
The work entailed is then broken 
down into several phases. 

The pipefitter foreman  concen- 
trates on arranging for inserting 
blanks, removing designated sections 
of pipe, removing tube bundles from 
condensers or heat exchangers, and 
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Shutting Down Processing Units and Putting Them 


Back on Stream Again, in Utopia Refinery, Calls for 


Special Attention to Many Potential Working Hazards 


By F. J. SLUZE 
Safety Director 
Ashland Oil & Refining Co. 


rigging work. The mechanical or ma- 
chinist foreman focuses his attention 
on pump, compressor and valve re- 
pairs, and on governors and over- 
speed trips. 

The instrument foreman is pre- 
pared to inspect, test, and repair re- 
corders, control valves, gauges, in- 
dicators and other such instruments 
and devices. The electrical foreman 
is ready for inspection, repair or re- 
placement of motors used in process- 
ing. He has in readiness extension 
cords, lights and portable electric 
tools that have been checked to make 
sure they are in safe condition. The 
welding foreman lines up his force 
for the different welding and burning 
operations necessary for successful 
prosecution of the turnaround job. 

Two other foremen have special as- 
signments. One is responsible for 
unheading towers and vessels. in 
preparation for cleaning out coke, 
sludge and residue from these vessels 
and towers; the other for reaming 





Where’s Utopia? 


The author’s mythical “Utopia” 
Refinery, described in this ar- 
ticle, has been inspired by Sir 
Thomas Moore’s now famous ac- 
count of the Mythical Island of 
Utopia, where the inhabitants 
lived in the enjoyment of social, 
political, and industrial perfec- 
tion. Such utter perfection may 
well be considered the ideal goal 
of today’s petroleum processing 
plant. 

Readers may recall an earlier 
series Of articles by Mr. Sluze 
written in the same vein and 
describing other accident preven- 
tion activities in the “dream” 
refinery where nothing could go 
wrong. These articles appeared 
in Petroleum Processing during 
1947 and covered such topics as 
fire prevention, welding prac- 
tices, pipefitting, tank cleaning, 
electrical operations, and the like. 
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out coke from the furnace tubes and 
other lines that gather coke. How- 
ever, before these sub-divisions of the 
maintenance department can proceed 
with their actual work the processing 
unit must be shut down and made 
ready for these wholesale repairs. 
Careful attention is given to safety 
provisions in this operation. 

First the oil is withdrawn from the 


unit and then it is cooled down by’ 


pumping down all levels gradually. 
Wken the pumping down is finished 
steam is introduced into the towers 
for a period of five to eight hours in 
order to dilute and render harmless 
any gas or vapor inside. Water is 
sometimes pumped into towers to 
cool them off and it must then be 
pumped out. The insertion of blanks 
is the next operation after normal 
temperature are realized. Safe prac- 
tice requires that these blanks be 
placed in the line as near the tower 
as is practical, where they give posi- 
tive protection against oil, gas or 
steam seeping into the tower while 
men are working inside. Valves 
alone are not dependable since they 
have been known to leak and permit 
seepage which caused accidents. 


Gas Free Tests Made 


As soon as the blank have been in- 
serted, the operating superintendent 
notifies the safety engineer, who 
makes a test of the atmosphere in- 
side these towers with a petroleum 
vapor indicator to determine whether 
or not the vessels are gas free. The 
presence of 0.012% of gas classes the 
tower as still unsafe, and further 
steam purging may be necessary. If 
the tower is gas free, the safety engi- 
neer notifies all concerned. While 
performing his gas test tke safety 
engineer also double checks on blank- 
ing to make certain that men re- 
quired to enter vessels are fully pro- 
tected. Throughout the turnaround 
the safety engineer makes frequent 
tours of inspection observing working 
practices and looking around for po- 
tential hazards such as are given in 
the accompanying table: 

To provide ventilation within 4 
tower or vessel and keep working 
conditions comfortable for the work- 
ers, an air mover is placed at the 
upper manhole. This induces an air 








Safety in the Turnaround 



























circulation into the vessel or tower 
by means of air ejection. 

By this time all sub-divisions of the 
cleanout organization ave gone 
about their respective assifnments. 
The metal inspection force has also 
gone to work inspecting all piping 
in the unit. The metal inspector 
appraises the condition of the equip- 
ment by many means, among them 
hammer testing, calipering, gauging, 
sentinel drilling, remotomike reading, 
and in some instances by means of 
audio gauge. 

In the removal of coke from fur- 
nace tubes a cone shaped head is 
used as a coke reamer. This reaming 
requires skill and experience since the 
reamer must not be allowed to re- 
main at any one pl!ace in the tube too 
long becaure it will wear away that 
part of the tube ard create a weak- 
ness due to thin tube wall. A special 
safety precaution in connection with 
this work is a curtain hung on the 
far side of the tubes to act as a 
buffer against flying reamer heads 
and particles of coke. Another safety 
provision is in making sure that the 
scrapers and chisels used to remove 
coke and sediment from the walls 
and trays are low-spark material. 
All trays. walls and bubb!e caps are 
scraped clean of sediment, coke and 
residue. 







































Check Valves, Pumps 







Relief valves must be put in safe 
operating condition for the next run, 
so their condition is determined by 
a standard pressure test. The pump 
mechanics take apart pumps and 
repack and reline them, and make 
other repairs found necessary. Safe- 
ty provisions require they first bleed 
off the pressure and that the suc- 
tion and discharge of the pump be 
closed and the bleeder valve be left 
open. The precaution is taken to lock 
out and flag out the source of power. 
The pump mechanic is the only per- 
son authorized to remove the lock 
and danger flag, so there is no 
danger of anyone starting up the 
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Personal protection is a must during cleaning of vessels in Utopia 


equipment while he is working on it. 


All welding and cutting jobs 
throughout tke cleanout operation 
are controlled by a standard hot work 
permit. 


Before starting up the unit again, 
both the routine and special work 
lists are checked by operating super- 
intendent, maintenance superintend- 
ent and the safety director to make 
sure that the work listed on the 
planning schedule has been satisfac- 
torily completed. A thorough visual 


inspection is made by these men to 
make certain that everything has 
been placed back in safe operating 
condition. The next step is to make 
sure that all blanks have been re- 
moved. 

Start-up requires first putting 
through an oil charge to pressure 
test the system. This pressure test 
will disclose any leaks that may be 
present in tubes, piping, manheads or 
valves. If no leaks have been dis- 
covered, the circulating and heating 
is begun and is continued for about 
five or six hours and then regular 
processing gets under way. During 
the early period of resumption of 
operation, personnel in the unit is 
kept to a minimum in order to expose 
as few persons as possib’e to any 
danger that may develop. Fire fight- 
ing facilities are also kept in readi- 
ness. 

Once the unit is back in operation, 
preparations for the next cleanout 
are begun. The welding department 
proceeas with the fabricating of new 
pipe which it is known will be re- 
quired. Tube repairmen begin retub- 
ing condenser and heat exchanger 
bundles for future replacement. 
Electricians repair extension cord 
equipment and electric welding ma- 
chines damaged during the cleanout 
as well as motors taken out of ser- 
vice through replacement. 





1. Tr pping hazarcs due to hose 
or cable cro:sing walkways or 
stairways. 


2. Faulty lashing or rigging of 
loads. 


3. Slippery walking surfaces 
cue to oil spills. 


4. Falling object hazards due 
to fanity placement of materials 
or tools. 





Nine Potential Working Hazards in Turnaround 


» Faulty ventilation in towers 
or vessels. 








é. Failure to place warning 
signs at approaches to overhead 
work. 












¥. Failure to wear prescribed 
protective clothing or equipment. 


8. Electric shock hazards. 


9. Unauthorized hot work. 
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Improved feed preparation at the Bayway refinery of Esso Standard 


Vacuum Pipe Still Supplies 23,000 b/d 
Gas Oil Charge for Cat Cracker 


By J. MARSHALL NAUGLE, Process Engineer, 
Esso Engineering Dept., Standard Oil Development Co. 





Oil Co. is secured by means of a 49,000 b/d design capacity vacuum pipe 
still, which serves the dual purpose of reducing the quantity of residuum re- 
quiring further processing, and produces heavy gas oil for catalytic crack- 
ing. The 93-ft. tower of the still comprises three sections: 1) lower or stripping, 
2) center consisting of a flash zone, wash section, and lower pumparound 
and product-condensing and removal section, and 3) upper pumparound 


and product-condensing and withdrawal. 


Feed stock, after preheating, is 


raised to 800° F. in a standard SOD double end-fired box type furnace. 


NEW vacuum pipe still, rated 
as one of the largest in the 
world, has recently been completed 
and put on stream at the Esso Stand- 
ard Oil Co.’s Bayway, N. J. refinery. 


The new unit was designed to proc- 
ess 49,000 b/sd of a composite re- 
duced crude cut to a 41.5% bottoms 
in the atmospheric pipe stills. Feed 
<o the unit is reduced to about 22% 
bottoms on whole crude for a yield 
of 26,000 b/sd of pitch bottoms: 
23,000 b/sd of heavy gas oil is taken 
in two sidestreams and will be used 
as part of the feed stock for the new 
41,000 b/sd fluid catalytic cracking 
unit being installed at Bayway. To 
accomplish the reduction to heavy 
bottoms, the tower was designed to 
operate with flash zone conditions of 
65 mm. Hg. abs. and 775° F, with 
superheated exhaust steam introduced 
into the tower stripping section. 


Design 


Based on the refinery planning 
work, a specification of the vacuum 
pipe still requirements was drawn up, 
giving the design basis, essential util- 
ity information, and special recom- 
mendations with respect to equipment 
and processing. C. F. Braun and Co., 
Alhambra, Cal., was chosen to do 
the design and construction work, 
with Standard Oil Development Co. 
taking the responsibility for the proc- 
ess engineering. Table 1 lists the 
principal design conditions. 

In the course of design work, care- 
ful consideration was given to in- 
clude many features that would make 
the unit easy to operate. Several of 
these features are as follows. Pro- 
visions were made to spare all pumps. 
Only the top pumparound reflux and 
product pump and the bottom pump- 
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around product pump have a common 
spare. Since all pumps are motor- 
driven and because of the possibility 
of local distribution center electrical 
failures, power is supplied through 
two separate yard distribution sys- 
tems. In the event of power failure 
in one feeder circuit, the load is auto- 
matically transferred to the other sys- 
tem. 

To minimize plugging difficulties 
with the high pour stocks being hand- 
led, ‘all instrument leads have been 
steam traced and insulated, trans- 
mitters have been enclosed in steam 
heated, weather-proof cases, and level 
controllers and gauge glasses have 
been provided with continuous flush- 
ing oil blowback. Separate flushing 
oil connections have been provided at 
the discharge manifolds of hydrocar- 
bon pumps in similar service to clear 
the lines of high pour stocks on come- 
down. Pump warm-up lines have been 
provided on all pumps. For a spare 





TABLE 1—Design Conditions 
for Vacuum Pipe Still 


PSE rer Te ree rT ere 27.1 

ee ree 118,000 
Atm. Reduced Crude 

"EE +isiudbaneeetersssesnedies cas 11.6 

DY. .cabthddedpasdeev ee tu ehaesen 49,000 

2, On i veiee et chwansaseaes 41.5 
Vacuum Unit Total Gas Oil 

Tl Raieuue neu e0enbe eh eeceenees 16 

EE ee 23,000 

Se ARS ee er 19. 

EE |. d-b606 06008 0600nce0 82 
Vacuum Bottoms 

tt cistnGiavkesoadebaeeedokeets 7 

rt a eats ke Loree tain, bicieen eal 26,000 

7 Sn: os seugeeeeeeee oe Benes 22 

EE | 5.5 bao.s: sae ak Ow alae 1400 
ee ee es " tbekeeetecetehucie Me 
i. SS  * 2 eee res 595 
OE eer 800 
PP TE cic. chee acum kwads oe 775 
iene ww aaa ame ee eee 730 
eee See, 9 nvcistecceseoe 175 
Tower Flash Zone, mm. Hg. Abs. .. 65 
Tower Pressure Drop, mm, Hg. .... 21 
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pump in s.vandby service, hot fluid can 
be circulated back through the idle 
pump into the suction line. When a 
pump is removed from service, oil 
from the discharge of the operating 
pump can be bled back into the suc- 
tion line to keep suction and dis- 
charge laterals warm at all times. 

To provide for continual operation 
of the cooling water supply, dual 
motor-driven strainers have been pro- 
vided. These strainers remove foreign 
matter from the 13,500 GPM of salt 
water brought to the unit in a 24-in. 
main. 

Construction 


The site chosen for the vacuum pipe 
still was a cleared area 358 x 145 ft. 
adjacent to the atmospheric distilla- 
tion units. An early delivery of heater 
tubes, header boxes, fire brick, and 
castings—much earlier than struc- 
tural steel for the furnace could be 
delivered—was turned to advantage. 
The end burner walls were erected, 
leaving pockets in the brick work for 
the column bases. Pairs of tubes 
were rolled into a common header, 
making very large hairpin assemblies 
that were stock piled for final erec- 
tion after the tube sheets had been 
delivered and put in place. 

All welding on the vacuum pipe 
still was done by hand. Vacuum 
column sections were welded on the 
ground to form cylinders and were 
hoisted into place and the horizontal 
seams completed. Welding was sub- 
jected to continuous inspection as the 
work progressed. 

On the clad interior of the vacuum 
column, butt welds on the cladding 
were inspected by the Zyglow method. 
Faulty welds were thus readily spot- 
ted and corrected to give a tight 
leak-proof cladding. 

The Zyglow method of inspection 
consists of painting the metal surface 
with an ultra-violet sensitive fluores- 
cent oil, washing the surface to re- 
move the oil coating, and then sub- 
jecting the surface to ultra-violet 
light. Any metal crack of flaws are 
readily evidenced due to the oil re- 
maining in the cracks rather than 
being removed in the washing step. 

It is a patented process for testing 
welds developed about five years ago 
by the Magnaflux Corp. It is used 
extensively, particularly in the air- 
craft industry, and is considered espe- 
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cially useful because it may be ap- 
plied to all materials, magnetic or 
non-magnetic; for example, with 
ceramic materials. 

The vacuum column, after complete 
assembly, was hydrostatically tested 
with water. All other vessels and 
pipes were pressure tested with water 
and washed down. 


Major Equipment 


Salient features of the major equip- 
ment are summarized in Table 2. 
Since interest in pipe stills is gen- 
erally centered on the tower and the 
furnace, these pieces of equipment 
have been described in more detail 
below. 


As with all pipe stills, the frac- 
tionating tower dominates the vacu- 
um unit site, rising 110 ft. above 
grade. Phe column, 93 ft. in overall 
height, consists of three sections of 
different diameters. 

The center section, 27 ft. in di- 
ameter, makes the column the largest 
fractionating tower in the Jersey in- 
terests. This portion of the tower 
eontains the flash zone, and the bot- 
tom pumparound reflux and product 
condensing and withdrawal sections. 
Two double-pass plates provide the 
contact surface required to condense 
part of the product gas oil vapors. 


Liquid flow across these plates is 
from a center reflux distributing weir 
on the top plate to two overflow 
weirs at opposite edges of the plate. 
Liquid drops to the next lower plate 
through the two outer downcomers 
and flows across the plate to a center 
overflow weir. Bottom pumparound 
reflux and product is collected on a 
drawoff pan. This pan contains no 
belleaps but is equipped with vapor 
risers for vapor passage. 

Top pumparound reflux and prod- 
uct vapors are condensed in the top 
section of the tower, which is 17 ft. 
in diameter. This section contains 
three double-pass plates and a drawoff 
pan with vapor risers. 

Liquid from the flash zone runs 
down into the stripping section, 18 ft. 
in diameter, which contains six bubble 
cap plates. Superheated exhaust 
steam, introduced into the lower bot- 
tom, contacts the descending liquid 
stream stripping out the last traces 
of gas oil. To minimize the tendency 
of the pitch bottoms to crack when 
held at high temperatures for ex- 
tended periods of time, the accumula- 
tor section has been provided with a 
very low liquid holdup. 


| The caps and trays are of light- 

weight alloy construction. The tower 
Shell is carbon steel. The stripping 
and flash zone sections have walls 
%-in. and 14-in. respectively. In ad- 


As seen from the top of neighboring 
atmospheric pipe still, the picture at 
the right of Esso’s new vacuum pipe 
still shows the huge feed surge drum 
in front of the main fractionating tower 


1347 



























































Vacuum Pipe Still 





ee ee 


ALAS 


- 


an 









a 
pee 


Furnace for new pipe still is standard SOD double end-fired box type. Occupy- 


ing a space 45 x 80 ft., it is designed to fire 180 million Btu./hr. 


lt has a com- 


mon center convection and two radiant sections 


dition, both of these sections are clad 
with a \%-in. layer of 18-8. The pump- 
around sections are unc!ad and have 
been provided with \%-in. corrosion 
allowance. The wall thickness of the 
bottom pumparound section is %-in. 
and of the top pumparound section 
11/16-in. 

To raise the temperature of the 
feed stock requires a furnace designed 
to fire 180 million Btu's per hour, 
and occupying a space 80 x 45 ft. 
This heater is a standard SOD double 
end-fired box type furnace. Often 
referred to as a double wing type, 
it is characterized by a common cen- 
ter convection section and two 
radiant sections. The bricge wall 
and stack are self-supporting. Oil 
flow through the furnace is through 
four separate parallel circuits with 
the tubes in each circuit arranged 
for series flow. At the center of cach 
radiant section the parallel circuits 
are combined so that two 14-in. alloy 
transfer lines take the heated oil 
charge to the tower. 

To transfer the heat to oil and 
steam requires 17.500 sq. ft. of sur- 
face provided by 292 six-inch O.D. 
tubes. Tubes in oil service are 4-6 
chrome with %-in. wall. Exhaust 
steam for stripping is superheated in 
carbon steel tubes 6-in. O.D. by \4-in. 
wa'l. The superheater is piped for 
parallel flow to keep the pressure 
drop low. 

Each radiant section is equipped 
with 16 tandem-type burners for 
either 100% oil or gas firing. Twelve 
burners are installed in each front- 
wall, firing at right angles to the 
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tubes. Two burners have been pro- 
viced in each sidewa!] for firing flex- 
ibility. The outlet of each oil] circuit 
has been proviced with a temperature 
indicator and°’’recorder. Automatic 
controls -have“beén installed or. the 
combined “coil out!ets so that firing 
to each radiant fox is automatically 
controlled. The ‘céntrél' is cascade 
type with a temperature recording 
control'er resetting a flow.’recording 
controller to vary the firing rate. Oil 
and gas firing controls are arranged 
through an air selector switch so 
that when firing automatica!ly with 
gas it is possible to trim with oil 
under manual control. The reverse 
control is also possible. ; 

Two brick bui!dings, a switch house 
and a contro! house, have been pro- 
vided. The switch house is 25 x 15 ft. 


—_ 


and houses the 440-volt switch gear, 
The house is pressured to %-in of 
water to reduce explosion hazards, 
Sufficient space has been provided in 
the 60 x 23 ft. control house for 
the installation of a future gage 
board. A complete picture of oper- 
ating conditions is readily afforded 
through level, flow, pressure, and 
temperature recorders and indicators, 


Description of Flow 


Fig. 1 illustrates the flow through 
the unit. Hot feed stock at a tempera- 
ture of 430° F enters the unit at 
battery limits through a feed mani- 
fold. Feed for the unit comes from 
the crude distillation units and enters 
the feed surge drum. The drum rests 
on a skirt sheet and is provided with 
a static head type level recorder and 
high and low level alarms.- Of the 
three hot feed pumps, two running 
in paral'el are used at design rates. 
Feed passes through the tube side 
of the bottom pumparound to feed ex- 
changers in two parallel streams pas- 
sing through five exchangers in series 
in each bank. The feed temperature 
is raised to 520°F in picking up 
39,000,000 Btu/hr. A similar parallel 
flow split is made at the bottoms- 
feed exchangers with four exchangers 
in series in each bank. 

The feed picks up 36,000,000 Etu/hr. 
from the bottoms and leaves the 
preheat train at 595° F. At the coil 
inlet the feed is split and passes 
through the furnace in four separate 
parallel circuits, each circuit under 
flow control. Before entering the 
tower, the temperature of the feed 
stock is raised to 890° F. About 43% 
of the total charge, representing 
flashed and steam-stripped vapors, 
rises up the tower to be condensed 
in the pumparound sections. 


Bottom pumparound reflux, with- 
drawn from the tower, exchanges 
heat with the incoming feed and 
then passes through three parallel 
steam generators before returning to 
the tower under flow control. Steam 
generated in these she'ls passes to 
the steam drum and thence to the 





TABLE 2—Major Equipment Summary 


A. Vacuum Column 


Number of 


Section Feet Bubble Trays 
lt LieAe decade dd nea Cdedndne ahead wee 17 3 
DE Sickie thensebkenes eben tedanbens 27 2 
a. an eee 18 6 
PE éreebeaceves secte weave 93 
B. Drums . 
Diam., Heicht, 
Item Feet Feet 
ee SD nn akee eh wh oe palene 10.5 50 
Condensate Surge Drum .............. 5 10 
Se GN. av bu cbeweus bdavcd<dece 5 20 
C. Meat Transfer Surface 
3 Number Surfrce, 
aritom Shells Sq. Ft Duty, Btu/Hr. 
ED. vcecectonneececses 22 44.260 114.000. 000 
ee eee 6 11,280 85,000, 000 
D. Fired Heater 
Surface, 
Section Sq. Ft. Material 
Rn a | 7 440 4-6 Chrome 
Se eae 10.000 4-6 Chrome & Carbon Steel 
ET CD a ee ei ails ae 180 000.000 Btu/Hr. 


120.000.000 Btu/Hr. 
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Vacuum Pipe Still 





refinery steam main. The quantity 
of head removed in the bottom pump. 
around circuit can be varied by 
changing the flow rate; a back pres- 
sure controller on the steam drum 
can also be used to vary the rate of 
heat removal. Preheated treated feed 
water for the steam generator is 
pumped to the steam drum under 
level control. Continuous blowdown is 
proviced for the steam drum. 

Top pumparound product is taken 
off the discharge of the top pump- 
around product and reflux pump un- 
der level control. A separate bottom 
pumparound product pump sends bot- 
tom pumparound product under level 
control to a junction with the top 
pumparound procuct. The total gas 
oil product stream can then be cooled 
and sent to storage or can bypass the 
coolers and be pumped to the new 
fluid catalytic cracking unit as hot 
feed stock. 

Steam and a trace of oil vapors 
from the column pass through a 48-in. 
overhead line to a barometric con- 
denser. The overhead line weighs 
nine tons and is provided with an 
expansion joint to take the differen- 
tial expansion between the tower and 
condenser. Noncondensable gases 
from the barometric condenser are 
evacuated through three sets of two- 
stage jets. Normal operation wi!l be 
with two sets running. Motive steam 
for the first-stage jets is condensed 
in an intercondenser. Final compres- 
sion of the gases occurs in the second- 


REDUCED CRUDE FEEC 
©) 49,000 B/SD 


stage jets. Steam from these jets is 
discnarged through tail pipes to the 
sump pit. The eftluent from the sump 
pit passes offsite to a separator where 
any oil carried over is recovered. 

Bottoms from the unit exchange 
heat with the incoming feed before 
leaving the vacuum still area for fur- 
ther procecsing. 


Training 

The operators for this particular 
unit underwent an intensive training 
preparatory program. Novel in this 
training course was the use of a 
small table model representing the 
vacuum pipe still equipment. To rep- 
resent the piping and in order to fa- 
miliarize the operators with the lay- 
out, colored wires representing the 
various oil and utility circuits were 
equipped with jack plugs. By re- 
peated dis-assembly and re-assembly, 
the operators thus became familiar 
with the piping and equipment lay- 
out. 


Initial Operations 
Prior to introduction of reduced 
crude, a vacuum test was run on the 
system. Excessive leakage was traced 
to the flange on the 30-inch baro- 


Fig. 1 — Simplified flow diagram of 

Esso’s new 49,000 b/d vacuum pipe 

still recently placed on stream at 
Bayway 


STEAM OVERHEAD 


metric condenser tail leg. Refinery 
forces tightened the flange and pro- 
vided auxiliary support for the tail 
leg. This and other major leaks were 
detected primarily by ear and by 
feel. When a satisfactory vacuum 
test had been completed, light oil was 
circulated to clear circuits and bring 
up temperatures. During light oil 
circulation most of the control in- 
struments were checked for satisfac- 
tory operation. 

Shortly after startup, one atmos- 
pheric pipe still was charging West 
Texas crude. Due to thermal decom- 
position of organic sulfur compounds 
at the elevated temperatures, evolu- 
tion of H,S at the sump and to a 
lesser extent at the feed surge drum 
became obnoxious. Facilities were 
provided to collect the evolved gases 
from the sump and the feed surge 
drum and to burn the vapors in an 
inspirating type burner obtained for 
this purpose and installed in the fur- 
nace. 

The unit has now been on stream 
for five months since the initial firing- 
up. The operation has been satisfac- 
tory under a wice variety of operat- 
ing conditions, including the process- 
ing of residua not contemplated in 
the original design. A test program 
is currently under way to determine 
the effects of the several variables on 
utility consumption and product dis- 
tribution to allow optimum operation 
of the vacuum pipe still in the inte 
grated refinery processing system. 
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BOTTOMS TO VISBREAKER 
26,000 B/SD 


) BAROMETRIC CONDENSER 
& STEAM JET EJECTORS 


SEAL PUMP 


GAS OIL PRODUCT TO 
TANKAGE 23,000 8/SD 
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NATURAL GASOLINE 





HE largest gas processing plant 

so far built for delivery of dry 
natural gas to gas pipe lines has been 
completed near Carthage, Texas, for 
the Carthage Corp. of Shreveport, 
with Hudson Engineering Corp. as 
engineer-contractor. Although proces- 
sing some condensate, the new instal- 
lation is not a cycling or pressure- 
maintenance operation. 

The Carthage plant is connected 
to 167 wells, drains 73,800 acres of 
gas-producing horizons ranging from 
4900 to 6100 ft. deep and has a de- 
sign throughput of approximately 
385,000 Mcf. per day. Several patent 
applications are pending and cover 
some of the processing, appearing 
here for the first time in a commer- 
cial installation. 


Several Features of Interest 


Among the features of particular 
interest are: 


1—A new continuous dehydration 
process featuring the use of a liq- 
uid desiccant of undisclosed compo- 
sition to produce a very low dew 
point in the residue gas. 


2—A unique design for the still, 
utilizing a Raschig-ring packed sec- 
tion designed for vapor load but ca- 
pable of handling a far greater liq- 
uid volume than permissible for con- 
ventional trays in a column of equal 
diameter. 


3—Designed to produce _ solvent 
naphthas, kerosine, mineral seal oil 
and residuum, in addition to finished 
motor fuel and stabilized grades of 
“natural gasoline.” 

4—One of the first if not the first 
to use Dowtherm as a process heat- 
ing medium for precise temperature 
control. 


5—Designed for future conversion 





















Unusual Processing Arrangements Used 
In New Carthage Gasoline Plant 


to manufacture close-boiling solvents 
with a minimum of additional proc- 
ess equipment. 


Gas Processing Section 


The mixed gas and condensate 
comes to the plant from as far as 
11.5 miles away. The hydrocarbon 
liquid resulting from retrograde con- 
densation while traversing the gath- 
ering system is not separated in the 
field; this is accomplished in the 
plant inlet scrubbers. Operating pres- 
sure for these scrubbers and also ab- 
sorbers, dehydrators and related 
equipment is determined by the pres- 
sures required by the gas pipe lines 
served, ranging from 850 to 1250 
psig. 

Seven high pressure bubble-tray 
absorbers, 66 in. I.D. by 72 ft. high, 
are required. Absorption oil is sup- 
plied by a 6-stage centrifugal pump, 
supply for the 850 psi. absorber be- 
ing taken from the fourth stage. 
Rich oil from the absorbers flows 
through two flash tanks in series 
and thence to a surge tank, where a 
third flash occurs. Vapors from the 
first two flashes are returned to the 
absorbers after recompressing, while 
those from the third (rich oil surge) 
are reabsorbed. 

Liquid hydrocarbons removed from 
the gas in the inlet scrubbers, large- 
ly distillate, similarly are _ triple- 
flashed at the same pressures used 
for the rich oil. Vapors from the 
first two flashes are returned to the 
with the respective rich oil flash va- 
pors for return to the absorbers and, 
likewise, those from the third stage 
flash enter the reabsorber. 

Overhead still vapors from the rich 
oil, contrary to the usual practice, 
are not cooled sufficiently to permit 
condensation and cold rich oil is used 












for reflux. Instead, they enter the 
bottom of a “Distillate Propanizer- 
De-ethanizer” column, flowing up- 
wards countercurrent to the distil- 
late stream coming off the last stage 
of distillate liquid flash described ir 
the preceding paragraph. This dis- 
tillate consists primarily of compara- 
tively heavy hydrocarbons at a rela- 
tively low temperature and serves as 
an excellent absorbent for the desired 
recovery of propane and butanes. It 
also already is saturated with meth- 
ane and ethane and consequently re- 
jects the bulk of these hydrocarbons 
not discarded in previous operations. 


The distillate is combined in the 
lower part of the Distillate Propan- 
izer-De-ethanizer with condensed hy- 
drocarbons from the still overhead 
and the entire liquid stream stripped 
with vapors generated in the re- 
boiler connected to the column. Ef- 
fluent reboiler liquids under level 
control comprise the entire plant pro- 
duction. Vapors leaving the top of 
the column are less in volume than 
the uncondensed still overhead va- 
pors, yet the liquid leaving the re- 
boiler is stripped of ethane and 
lighter to final product specifications. 
Reboiler heat is from low-pressure 
exhaust steam and also serves to 
preheat debutanizer feed. 


Additional recovery of desirable 
hydrocarbons and rejection of Cy. and 
lighter is secured by passing over- 
head vapors from the Distillate Pro- 
panizer-De-ethanizer into the rich oil 
surge tank feeding the still. The near- 
equilibrium between rich oil and va- 
pors so obtained accomplishes the dual 
purpose of absorbing heavier hydro- 
carbons carried into the vapor and 
stripping lighter hydrocarbons from 
the rich oil. The volume of uncon- 
densed vapors leaving the surge tank 
is approximately half the volume of 
entering vapors, yet methane in the 
rich oil effluent is considerably less 
than in the rich oil entering the tank. 


The still, not heretofore described 
in detail, is of particular interest be- 
cause of the use of a Raschig-ring 
packed section. The still operation is 
conventional in that the flashed rich 
oil goes through the usual preheat 
train into a separator, vapors from 
which pass directly to the still while 


Plant utilities at the Carthage plant 
are shown in this view of the direct- 
fired heaters and steam boilers. Part 
of the storage is visible at right 
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the liquid first passes through direct 
fired heaters before entering; the 
stripping medium is steam. However, 
to conserve heat and reduce the load 
on heaters and condensers, cold rich 
oil is used as the reflux medium. 
The volume of liquid handled in the 
stripping section far exceeds the gen- 
erally accepted safe liquid loading for 
trays in a column designed conserva- 
tively for the vapor load. Instead of 
increasing column diameter suffi- 
ciently to accommodate the liquid 
load with standard design trays, a 
unique design on which patents are 
pending is employed, using Raschig 
rings. This packed section, of a di- 
ameter selected for vapor load, has 
operated with a stripping efficiency 
equal to that of a bubble-tray column 
of equal height and greater diameter. 


Product Fractionation 


The fractionation system may be 
divided into light and heavy ends 
fractionation, of which the former 
consists of debutanizing with the de- 
propanizer taking feed on debutan- 
izer overhead to make the split be- 
tween propane and butanes. Debutan- 
izer bottoms of controlled vapor pres- 
sure are charged to the heavy prod- 
uct fractionator battery. 

Four heavy product fractionators 
ordinarily are not found in plants 
operating on distillate and these units 
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General view of processing area at 

recently-completed Carthage Corp. 

gas processing plant, showing the 

seven main absorbers, part of the 

maze of process piping and air-cool- 
ing facilities 


in particular are unusual because 
they are reboiled with Dowtherm va- 
por. The first column in this battery 
is the gasoline fractionator, designed 
to take controlled end point gasoline 
overhead. Next is the naphtha frac- 
tionator, producing a controlled end 
point naphtha overhead. 

Naphtha column bottoms are split 
into a kerosine product overhead in 
the third column, while the fourth 
makes a mineral seal oil overhead 
cut and residuum bottoms. Each of 
the four heavy product fractionators 
already is equipped with side-draws. 
Thus, with the addition of strippers 
and associated equipment, the plant 
will be able to produce a variety of 
special solvent naphthas and other 
narrow-boiling fractions as future 
markets dictate—and at a minimum 
of revamping expense. 

Dowtherm ‘A” vapor is condensed 
in the reboilers of these last four 
columns, heat input being controlled 
by the appropriate instruments. This 
unusual feature for natural gasoline 
plants was selected because it was 














desired to make a wide variety of 
heavy product fractions to close spe- 
cifications, requiring higher tempera- 
tures than normally achieved with 
steam as the heating medium. At 
the same time, precise control, wide 
temperature ranges and great flexi- 
bility were very desirable. 


The Dowtherm unit at the Carth- 
age plant is large by comparison 
with other Dowtherm installations. It 
consists essentially of two vaporizers, 
four ‘users’ (which are the column 
reboilers), a surge tank and the 
charge pumps. The reboilers operate 
at different temperatures, from 450 
to 600° F. The vaporizers generate 
vapor at 650° F. To date Dowtherm 
losses have been exceedingly small 
and process temperature control is 
precise and uniform. 

Another of the unusual features in 
this plant is the use of a new liquid 
desiccant process to dehydrate gas 
for pipeline delivery. Called the ‘‘Des- 
siflo” process, and the liquid, ‘‘Des- 
sico,” the operation is continuous and 
capable of producing low dew points. 
Pressures maintained in the several 
contactors are set by gas pipe line 
delivery requirements. A single re- 
generator is used. Copyrights have . 
been applied for on the name and 
patents on the process. At Carthage 
the water content of the gas must 
be below 7 lbs. per 1000 Mcf. to meet 
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Carthage Gasoline Plant 
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This unusual “liquid hydrocarbon boulevard” shows the heart of the Carthage 


plant framing the central operating promenade. 
are gas scrubbers with absorbers behind; 


At left and right foreground 
large vessels in background are the 


still and “distillate propanizer-de-ethanizer” columns 


gas sales contracts and the dehydrat- 
ing plant was designed to dry 119° 
F. gas to meet this requirement. The 
Dessiflo unit has exceeded design 
specifications, reducing the water 
content to less than 4 lbs. per 1000 
Mcf. 
Cooling Facilities 


Water is available from wells near 
the plant in limited quantity only, 
and contains a high concentration of 
dissolved salts particularly rich in 
iron and silica. Extensive treating is 
required to secure suitable cooling 
and boiler feed water. Therefore, it 
was nececsary to reduce water con- 
sumption to the minimum, and par- 
ticularly important to avoid using 
this water in high temperature cool- 
ing and condensing services, where 
high skin temperatures would be un- 
avoidable, to eliminate scaling. This 
latter consideration made the use of 
air-cooling advisable for these serv- 
ices. 

Hudson-type air cooled exchangers 
containing multiple horizontal rows 
of finned tubes are used, with in- 
duced draft fans electrically driven 
through speed reducing gears. These 
are used in the following services: 
still overhead vapor primary con- 
denser, debutanizer overhead vapor 
condenser, motor gasoline vapor con- 
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denser, naphtha condenser, kerosine 
condenser, mineral seal oil condenser, 
residuum cooler, and exhaust steam 
condenser. 

All other cooling services are han- 
dled by water. The cooling tower is 
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a Hudson induced draft type, having 
a coil shed base accommodating at- 
mospheric type coolers and condens- 
ers. By this means lower final tem- 
peratures are obtained than would be 
practical with the air-cooled units. 


Plant Utilities 


Two steam boilers are installed, 
either of which is sufficient for plant 
steam requirements. Steam is gen- 
erated at 600 psig. and superheated 
to 750° F. The high prescure steam 
supplies three prime user=: raw wa- 
ter pump turbine, debutanizer re- 
boiler, and high pressure absorption 
oil pump turbine. This latter unit, 
exhausting at 170 psig., provides 
stripping steam for the still and 
drives all other turbines in the plant. 
These, in turn, exhaust into a low 
pres-ure system which provides heat 
to the depropanizer reboiler, ‘“Dessi- 
flo” reactivator reboiler, Dictillate 
Propanizer-De-ethanizer reboiler, de- 
butanizer preheater and the evapora- 
tor, which provides boiler feedwater 
makeup. All steam is condensed, fil- 
tered to remove oil, deaerated and 
returned to the boilers. 


Storage for propane, butanes, LP- 
Gas, motor fuel, naphtha, kerosine, 
mineral seal oil and reciduum is pro- 
vided at the plant site. The lead- 
blending plant and additional storage 
facilities for leaded gasoline are lo- 
cated near the railroad loading rack 
approximately 5 miles from the plant, 
with pipe lines provided for product 
transfer to thece points. Truck load- 
ing racks are at the plant sife on 
U. S. Highway 79. In addition to 
thece facilities the plant is connected 
with three pumping stations which 
transfer products to three pipe lines 
terminating at Gulf Coast and Mis- 
sissippi River terminals. 


























Control panels are outside under protective roof; each process unit has its own 
panel adjacent 
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L4é BORATORY PRACTICES 





SE of a pressurized receiver in 

place of the conventional receiv- 
ing tubes in an open rack has made 
possib'e the analytical distillation of 
crude oils under an artificial pressure 
of 760 mm. Hg. This apparatus, de- 
veloped by the Bureau of Mines in 
cooperation with the University of 
Wyoming at the Laramie, Wyo., ex- 
periment station, enables routine anal- 
yses Of crude oil to be made in lab- 
oratories at high altitudes, with re- 
sults comparable to those obtained 
at sea level. 

This is especially important for 
work in the Rocky Mountain region, 
where barometric pressures of ap- 
proximately 600 mm. Hg are en- 
countered. For example, laboratories 
at 7200 ft, generally report 2 to 4% 
more gasoline (based on crude) than 
sea level laboratories, it is said. 


The pressurized apparatus is 
shown in the schematic drawing in 
Fig. 1. Pressure is controlled auto- 
matically at 760 +1 mm. bv a7 aner- 
oid manostat, and is indicated by a 
mercury manometer. 

The pressurized receiver consists of 
aheavy glass jar, 8% in. inside diam- 
eter and 10 in. high, clamped between 


























32 lid and base plate with eight equal- 





ly spaced bolts running the entire 
height of the assembly. The lid and 





@ base plate were constructed of cop- 
7 per (suitable brass sheets were not 





available) % in. thick, with a %-in. 
soft rubber gasket at the top of the 
jar and a %-in. soft rubber cushion 
between the bottom and the base 
plate. 


The jar contains a large receiving- 
tube rack that accommodates sixteen 
30-ml. test tubes, and was designed 
so that chopped ice may be packed 
inside the circle of tubes without 
interfering with the rotation of the 
rack. Close spacing of the tubes pre- 
vents large pieces of ice from falling 
out and wedging between the tubes 
and the wall of the jar. The four 
large holes in the center of the top 
disk permit easy addition of the ice. 
A 2%4-in. space at the bottom al- 
lows room for accumulation of water 
from the melting ice. 


The center shaft extends through 
& packing gland on the lid and has 
&@ knurled knob on top for rotating 
the rack. A tongue-and-groove joint 
in the shaft just before it enters the 
packing gland permits the removal 
of the lid without disturbing the rack. 
The bottom of the shaft rests on a 
large copper bearing on the bottom 
of the jar. 

The lid 

























contains three tapered 
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sleeves, one to fit a No. 4 rubber 
stopper and two to fit No. 8 rubber 
stoppers. The delivery tube from the 
condenser projects into the receiver 
through the No, 4 stopper directly 
above the receiving tubes. One of the 
large sleeves is directly above the 
tubes and directly opposite the small 
Sleeve for the purpose of removing 
and replacing the receiving tubes. An- 
other large sleeve is near the center 
of the lid, so that ice may be admitted 
without falling into the tubes. The 
corresponding holes in the upper plate 
of the rack permit distribution of 
the ice. 

In operation, each stopper is se- 
cured by clamping into position with 
four bolts and wing nuts on a cop- 
per disk. If a clamp is used for hold- 
ing the thermometer in the flask, as 
shown in Fig. 1, a rubber cushion 
must be placed underneath the lip 
of the flask to prevent breakage due 


Pressurized Still Gives Comparable Data 
In Crude Oil Analyses at any Altitude 


to the pressure of the clamp. The 
thermometer may be tied down with 
16 or 18-gage copper wire instead of 
clamping. 

A copper ring was soldered to 
the upper end of the condenser, so 
that a clamp could be employed to 
secure the delivery tube from the 
flask. The pores in the cork stop- 
pers must be sealed with a_ sub- 
stance which will not readily wash 
back into the Hempel flask. Silicone 
stopcock lubricants were found un- 
satisfactory, because a slight amount 
washes back into the flask and causes 
extreme frothing of the oil. Among 
the substances used successfully were 
shellac, litharge and glycerine, and 
a thick paste made by mixing a 
heavy grease and graphite. 

The pressurized apparatus has 
been used successfully for more than 
two years at the Mines Bureau’s Pe- 
troleum and Oil-Shale Experiment 
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Fig. 1—Schematic drawing of the high altitude distillation apparatus 
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High Altitude Distillation 


Station at Laramie, where the baro- 
metric pressure is less than 600 mm. 
Hg. Operation of the apparatus is 
only slightly more difficult than op- 
eration at atmospheric pressure, it is 
stated. No unusual problems have 
been encountered in practice. 

An analysis made with the pres- 
surized apparatus is compared in 
Table 1 with an analysis made on the 
same crude oil at the Bartlesville 
Petroleum Experiment Station. The 
table shows only volume percentages 
and specific gravities from Stage 1 
of the routine method. 

Bureau engineers have found that 
high altitudes have considerable ef- 
fect on the results from routine anal- 
yses. For instance, the boiling points 
of petroleum fractions in the gasoline 
boiling range are decreased 14 to 20° 
F. when distilled at 7200 ft. eleva- 
tion. (pressure of 580 mm. Hg) in- 
stead of at sea level. As the gasoline 
content listed in the summary of a 
crude oil analysis is based on an end 
point of 392° F., the effect of a dis- 
tillation at a pressure of 580 mm, Hg. 
is to increase the boiling range by 
about 20° F., and thus increase the 
percentage of gasoline reported by 
several percent of the crude, or as 





TABLE 1—Comparison of Results of Crude Oil Analyses 
(Rangely, Colo. Oil—Weber Formation) 


In pressurized apparatus, 760 mm. 
Accum, 
Vol.-% 

1.1 0.641 
.662 
-669 
-728 
-752 
-772 
. 787 
-802 
-822 
.840 


< 


NOT OF CoD ES 


woo mt to MOONS 
& 


Ss 


COMO MHAAUF ONE 
PSSA IE oo 
PAOD UNWOF 


POWNNH eH 


high as 30% of total gasoline. 
The kerosene boiling range also is 
shifted upward, and although the 
volume collected between 392 and 
525° F. may not be greatly affected, 
the gravity limitation may exclude 
some of the higher-boiling fractions 
within the range and thus decrease 
the volume reported as kerosene. 
The gas-oil content is low to the 


Bureau of Mines’ distillation analysis 
equipment, showing pressurized ap- 
paratus at right and vacuum equip- 
ment at left. Operator is W. J. 
Wenger, petroleum chemist at Laramie, 
Wyo., experiment station 
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——At atmos, pressure, 743 mn. 
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extent that the gasoline and kerosene 
are high, as the gas-oil end point 
occurs in the vacuum distillation 
stage, where atmospheric pressure 
has no effect. 

The apparatus is described in de- 
tail and results of a test program 
are presented in the Bureau of Mines 
Report of Investigations 4517, “Ana- 
lytical Distillation of Crude Oils at 
High Altitudes by the Bureau of 
Mines Routine Method,” by Welton 
J. Wenger and John S. Ball, the de- 
signers of the new apparatus. A free 
copy of this report may be obtained 
from the Bureau’s Publications Dis- 
tribution Section, 4800 Forbes St., 
Pittsburgh 13, Pa. 
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VAPOR-LIQUID EQUILIBRIA 





Vaporization equilibrium constant and activity co- 
efficient charts are presented and their use is de- 
scribed for conditions ranging up to the critical point 
of the sytem. 







HE calculation of vapor-liquid equilibria is essen- 
tial for design and process work in connection with 
all distillation, absorption, and-similar processing equip- 
ment. It is of particular interest at high pressures to 
the production engineer in connection with petroleum 
reservoir and pipeline studies, Previously no entirely 








4 satisfactory method had been devised to allow accurate 





calculations of equilibrium conditions in hydrocarbon 
mixtures at all conditions of temperature and pressure 
encountered in practice. At higher pressures ordinary 
vaporization equilibrium charts often give deviations 
of 1000% or more from reality. Through the method 
developed by Smith and Watson,(!4) it is now possible 
to arrive at much improved equilibrium values extend- 
ing to the critical points of mixtures. This method will 
give average deviations of 15% or less. 


The charts presented herewith fall into two cate- 
gories: (1) the “Vaporization Equilibrium Constants” 
which give on accurate representation of vaporization 
equilibria at low pressures without corrections; (2) the 
“Activity Coefficients’ which permit corrections to be 
made for systems at higher pressures where deviations 
occur. The second group of charts is used when the 
corrections introduced by the activity coefficients amount 
to more than 5% for any component. Since much va- 
por-liquid equilibrium work requires the use of only the 
first group of charts, considerable advantage lies in 
being able to use the simpler charts for this work while 
being able to rely on the same basic method for com- 
puting equilibria where !arge deviations would occur. 

The sources of deviation of actual vapor-liquid com- 
positions from those given by the familiar laws of Raoult 
and Dalton, y4/x#, = P,4/7, are two fold. The first of 
these is the assumption that the components of the mix- 
ture follow the ideal gas law. This assumption breaks 
down above moderate pressures. Corrections for this 
deviation were first made in fairly simple fashion by 
Brown, et al.,(9,15) and by Lewis and associates(11, 16) 
through the use of vaporization equilibrium constants. 
The second source of error in Raoult’s and Dalton’s laws 
is the assumption that the components of the mixture 
form ideal solutions. The deviation resulting from this 
assumption occurs at much higher pressures than does 
the gas law deviation and the vaporization equilibrium 
constants cannot correct for this deviation. The trend 
lo higher pressure operations in all fields has developed 
4a considerable need for correcting this second type of 
deviation, and to accomplish this it is necessary to take 
into account not only the components in the mixture 
but also the properties of the mixture as a whole. This 
8 done by the use of activity coefficients given in the 







































* Present address: Sinclair Refining Co., Harvey, III. 
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Vaporization Equilibrium Constant 
And Activity Coefficient Charts 


By K. A. SMITH, University of Wisconsin* 
and R. B. SMITH, Sinclair Refining Co. 


second group of charts. A more extended discussion of 
this situation was given previously in this journal.(5. © 


Basic Concepts 


It has been general practice to designate the equilib- 
rium composition by the ratio of the concentration of 
the component in the vapor phase to the concentration 
of the component in the liquid phase. Dodge‘?) and 
Gamson & Watson(é, 8) have pointed out that such an 
expression which represents the actual conditions exist- 
ing in the mixture is best termed “equilibrium ratio” 
or ‘‘vaporization ratio.” The vaporization ratio may then 
be defined as, 


YA 
“v4 


Such an expression does not readily lend itself to the 
necessary theoretical treatment for any sound studies 
for expanding the data available. An expression which 
is very similar to this but which is thermodynamically 
sound is a ratio of activities, or, effectively, thermody- 
namic concentrations. This expression is termed the va- 
porization equilibrium constant and is defined as: 


(4) 





kK’, = (1) 





K, = 


(4) 


By means of the introduction of activity coefficients, the 
vaporization equilibrium constant may be related to 
composition as: 





= (dv) 4 YA 
1 = ———__ ..... Be ee: EE «aces ao 
(di) aVa La 
Further combination with Equation 1 results in the 
working relation: 
, YA ($1) AYA 
v4 (dv) A 
where, 
(¢-)4 = vapor phase activity coefficient expressing 


deviations from ideality resulting from dif- 
ferences in molecular size or volatility. 

(¢:)4 = liquid phase activity coefficient for devia- 
tions from the laws of ideal solutions in 
the liquid state as a result of differences 
in molecular size or volatility. 

Y1 = activity coefficient expressing deviations from 
the laws of ideal solutions as a result of 
chemical dissimilarity in non-ideal systems. 

In mixtures of hydrocarbons the coefficient y may 
be neglected since these compounds constitute ideal sys- 
tems although they do not follow the laws of ideal so- 
lutions. Ideal systems have been defined(5.8) as those 
which tend to form ideal liquid solutions at low tem- 
peratures where the saturated vapor of each component 
behaves as an ideal gas. 

It may be seen that the actual vaporization ratio is 
readily obtained from Equation 4 if the vaporization 
equilibrium constant and the activity coefficients can 
be evaluated. To facilitate this a series of charts have 
been set ur which allow the determination of these 
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COEFFICIENT, 


FUGACITY 





0.) a2 0.4 1.0 2.0 40 10.0 20.0 
REDUCED PRESSURE, P, 


Fig. 1—Generalized fugacity coefficients for gases and 
vapors 


factors from a knowledge of the temperature, the pres- 
sure and the composition of the mixture. 

Numerous other correlations have been made which 
attempt to predict y/x without the use of activity co- 
efficients. (1, 7, 9, 10, 11, 12, 13,15) Some of these are suitable 
in the range of low pressures and for mixtures of narrow 
boiling range. However none of these is entirely sat- 
isfactory at conditions approaching the critical point of 
the mixture. The use of these activity coefficients al- 
lows reasonably accurate calculations to be made up 
to and within the retrograde region. 


Vaporization Equilibrium Constants 


The basic charts needed for this work are the vapor- 
ization equilibrium constant charts. These have been es- 
tablished on a firm and reproducible basis by replacing 
activities in Equation 2 with the equivalent fugacity 
expressions and using a chart of fugacity coefficients 
as a function of reduced conditions in accordance with 
the law of corresponding states to evaluate the expres- 
sion. The following equation results: 


»,P.€ [Um(a — P,)]/RT ; 


V_ 





Evaluation of this expression can be made by use of 
the fugacity coefficient chart which is shown in Fig. 1 
as extrapolated by Smith and Watson. The vapor pres- 
sure, P, must be extrapolated beyond the critical point 
in this expression and this is accomplished by means of 
the Gamson-Watson(4, 8) equation: 


_— —A o - 
MEE, St Bo Oa,- 0 cibien kG Cataate Sone (6) 


r 


The molal volume is obtained from the expression for 
the molal volume of an incompressible liquid as pro- 
posed by Gamson and Watson: (6) 


Um = (Vyo;) (5.7 + 3.0 T,) ...... 


With these factors it is possible to establish a complete 
set of vaporization equilibrium constant charts. 

These charts have been drawn up by plotting Kz as 
a function of temperature and pressure. Plotting Kz 
has the advantage of reducing the variation with pres- 
sure and resulting in a chart which is more accurate 
and is easier to present and to read. Such-a p!ot results 
in no inconvenience, as Kz may be used directly in most 
calculations and as such is analogous to vapor pressure. 

For materials ordinarily handled as pure components, 
such as the lighter hydrocarbons, it is most convenient 
to develop charts for the individual components plotting 
temperature as the abscissa and Kz as the ordinate, and 
using pressure as the parameter. Fig. 2 represents such 
a chart for methane as calculated by the above method. 
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Heavier hydrocarbons which are normally characterized 
by their boiling point are more conveniently plotted as 
Kz against normal boiling point at constant pressure, 
using system temperature as a parameter. Fig. 3 rep- 
resents such a plot at an absolute pressure of 100 psi, 


Under moderate conditions the activity coefficients are 
sufficiently close to unity to be disregarded and the Kr 
charts may be used directly since K’v is approximately 
equal to Kz. For purposes of computations it may be 
helpful to consider Kz as a thermodynamic vapor pres- 
sure. At equilibrium y/x = (Ka7)/7z, which is analogous 
to the case when Raoult’s and Dalton’s laws hold and 


PSIA 


KT, 





500 600 700 


TEMPERATURE, °F 


Fig. 2—Vaporization equ.librium constants for methane 
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Fig. 3—Vaporization equilibrium constants for paraffin 
hydrocarbons at 100 psia. pressure 
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y/x = P/z. Therefore, the bubble point of a mixture is 
found when +(K7z)x = q@, and the dew point is found 
when 1/~|y/(K7)| = a. At low pressures the variation 
of Kz with pressure is small and when solving for the 
equilibrium pressure trial and error computation is elimi- 
nated or reduced to a minimum. This is also true for 
higher pressures if a reasonable estimate of the equi- 
librium pressure is made. 

An example of this use of the Kz charts is shown by 
the following bubble and dew-point computations: 


Illustration 1 


At what pressure will a stabilizer operate with a ket- 
tle temperature of 300° F. to produce a bottoms prod- 
uct of the following composition ? 


Component Mol. % 
CE AS, a ae eree eae 10 
I goo re ah eee 70 


n-Hexane 


Solution: 


Assume 7—200 psia: Assume r—220 psia: 
300° F, 300° F. 











Component 2 (Kr) (Kriz (Kr) (Kriz 
n-Butane ....... 0.10 365 36.5 372 37.2 
n-Pentane ...... 0.70 214 149.8 222 155.4 
ND ncn ccee 0.20 127 25.4 137 27.4 
MD éeseeshaee 1.00 211.7 220.0 


200 psia is low. 
The stabilizer will operate at 220 psia. 


220 psia is correct, 


Illustration 2 


What pressure is required on a stabilizer partial con- 
denser when the temperature is 133° F. and the distil- 
late is in the vapor phase having the following com- 
position? What is the composition of the reflux? 


Component Mol. % 
Propane ... ers ne rae ceercaee 15.0 
nape pers r rc Menke 45.0 
IEEE ook Sie wae wen ees 40.0 








SP 
Solution: 
Assume Assume 
7w—14.7 psia 7 —50 psia Refiux 
133° F, 133° F. 
Component y (Kr) y/( Kw) (Kr) y/(Kr) @—nrlu/(Kr)) 
Propane 0.150 206 0.00073 215 O.nnn70 0.035 
n-Butane . 0.450 7A 0.00608 78 0.00577 © 258 
"-Pentane 0.400 26.7 0.01498 29.5 0.01357 0.677 
ee 1.000 0.02179 0.02004 1.000 
w= 1/S\y/(Kr)] @ = 1/9.0200¢ 
= 1/0.02179 = 49.9 psia 
w = 45.9 psia 50 psia is correct, 
14.7 nvia 
is low. 


The pressure required on the condenser is £0 psia. 

In Illustration 1 the first assumed pressure is close 
to the correct pressure, and the second trial is correct, 
as would be expected. In Illustration 2, however, the 
first assumed pressure is far from the correct pressure. 
Nevertheless, the results of the first trial indicate the 
correct pressure sufficiently well so that only one more 
trial is needed. This direct indication of the total pres- 
sure is one of the advantages of using K7. 





Activity Coefficients 


Charts for the vapor phase and liquid phase activity 
Coefficients were developed by Smith and Watson‘!4) 
and when used in conjunction with the Kz charts re- 
sult in improved values for equilibrium calculations, par- 
ticularly at high pressures. The coefficient for the vapor 
phase, g,, has been correlated at constant values of the 
Pseudo reduced pressure of the vapor phase at conven- 
ient intervals up to a reduced pressure of 10.0. Fig. 4 
illustrates a typical vapor phase activity coefficient 
chart. Logarithmic interpo'ation between such charts 
results in satisfactory coverage of the pressure range. 
Pseudo reduced temperature has been used as the par- 
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Fig. 4—A typical vapor phase activity coefficient chart 


ameter on the charts, and the correlating variable is 
the ratio of the critical temperature of the component in 
question to the pseudo critical temperature of the va- 
por phase. Thus, from a knowledge of the temperature, 
the pressure and the composition of the vapor phase, 
the activity coefficient for each component in the phase 
may be determined. The coefficients are not dependent 
on the properties of the other phase present. The use 
of these charts is best shown by means of an illustration. 


Illustration 3 





By the use of the vapor phase activity coefficient 
charts, obtain the value of g, for cach of the curpc- 
nents present in a vapor of the indicated composition 
at 220° F. and 1000 psia. 





Component Mol. % 
PS seri acaise x we ee acs 43.6 
PEE, eo arSaciausewenseses 42.0 
og re 14.4 
MEE cub cekeneyceweenear een 100.0 
Solution: 


The pseudo-critical properties of the mixture are cal- 
culated as a mola! average and from these the vari- 
ables on the charts are determined. 





To 
Cemponent vy + Z(H.T es) Pp L(Y Poy) (= 
oft t* ot psfa tot Tr,’ ‘ 
Cyc cocs 0.436 344 150 673 293 0 62 
ee 0.420 666 250 617 259 1.21 
N-Cy. 0 0e 0.144 847 122 485 70 1.53 
1.000 552=(T,"), 622—(p,"), 






T.'), 552 
p 1000 

(?,), = ————- = — = 1.61 
(p’.), 622 


Using these values and interpolating logarithmically 
between charts the values of ¢, are as follows: 


Component d. 
Se 
. Pee ee ys eee . 1.03 
eee 1.00 


Similarly, the liquid phase coefficient ¢g, is correlated 
at constant values of pseudo reduced pressure using 
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less than 0.80, the component may be considered heavy 
and R, used as the proper ratio with the correlation. 
If, however, R, is greater than 0.80 an average value 
for the volatility ratio must be obtained. Fig. 7 has been 
constructed as an averaging chart for this purpose. The 
corresponding values of y from Fig. 7 are obtained for 
the two methods of calculating R and the arithmetic 
average of these values of y is computed. This average 
value is then used to obtain from the chart an average 
value of R, which serves as the correlating variable. 
This procedure is more clearly demonstrated by the 
following illustration: 









INDEX, 


Illustration 4 











From the use of the charts, obtain the value of ¢, 
for each of the components present in a liquid of the 
indicated composition at 220° F. and 1000 psia. 


VOLATILITY 


Component Mol. % 
Methane ...... a | 
Proopeme ....... ., 47.5 
n-Pentane 31.7 

















team etntete Suma an £ . 100.0 
NORMAL BOILING POINT °F Solution: 


Fig. 5—Volatility index for paraffin hydrocarbons Pseudo reduced temperature and pressure are calcu- 
lated in the usual manner. 












Component x as =(4,T,;) P. =(2%;,P,,) 
°R psia 
Cy. oeeee-. 0208 344 72 673 140 
ree 0.475 666 316 617 293 
n-C,....... 0.317 847 268 485 154 
1.000 656—(T,'), 587=(2,'),; 









a 


680 
(T,'), = —— = 1.037 
656 






1000 
(D,') 1 =_— oO, = 1.70 
587 







COEFFICIENT, 


The volatility ratios are calculated in the manner in- 
dicated by Equations 8 and 9. 



















PHASE 











Component 2z r L(x,7;) Ry, 1/r X(e@,1/r,;) Ry 
o C,.... 0.208 400 83.2 3.18 0.0025 0.0005 eee 
2 ge +++ 0.475 73 34.7 0.58 0.0137 0.0065 1.44 
a n-C,.... 0.317 25 7.9 eee 0.040 0.0127 0.49 





125.8 0.0197 


The values of R calculated for methane and n-pentane 
are’ satisfactory. However, propane is an intermediate 
component since R, is greater than 0.80 and Fig. 7 
must be employed to obtain an average value for R. When 
10.0 R, = 0.58, the corresponding value of y is 0.74. Like- 
VOLATILITY RATIO, R wise when Ry = 1.44, y = 0.58. An arithmetic average 


Fig. 6—A typical liquid phase activity coefficient chart 
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pseudo reduced temperature as the parameter, as shown 
in Fig. 6. In this case, however, the correlating variable 14 | i 




















A | | 
| | 
is the volatility ratio, R, which was devised for this \ -\ | | | 
work. Values of the volatility index, r, are given in Ta- \ \ \'o 
ble 1 for paraffin hydrocarbons and also are plotted 12 (a, a \°, ] 
as a function of normal boiling point in Fig. 5. The NNN 2 RS ° | 
volatility ratio is then defined from the volatility index hae 3"% NN \ | eal 
of the components present as follows. Kon | 


For the lightest component: 












oe N 


= (2x;7;) 











For the heaviest component: 
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1 , i dy | 
= >> i: ceeeanal | j 
Ry [ 20 te ) |r Trlr TTT CRTC ee .’ (9) ia | | 1 | | | | = 
0.1 02 04 10 20 40 10.0 200 
Intermediate components in multicomponent systems re- VOLATLITY RATIO, R 
quire special consideration. For these components it is : 
usually necessary to calculate the volatility ratio by use Fig. 7—Averaging chart for volatility ratios of intermediate 
| of both Equation 8 and Equation 9. If the ratio R, is components 
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of these two values results in y ,,, = 0.66 for which 
the chart indicates a corresponding value of R,,, = 0.84. 
Using these volatility ratios and logarithmic interpola- 
tion between charts gives the following values for the 
iiquid phase activity coefficients. 


Component R %; 
a wakrineann eas 3.18 0.56 

i vite nek a wae Se 1.00 
eee a 1.17 


Utility of Correlations 


Through the use of these charts it is possible to ar- 
rive at values for the vaporization ratio by combining 
the values of the activity coefficients with the values 
of the vaporization equilibrium constant in accordance 
with Equation 4. Such calculations are shown in the 
following illustration. 


Illustration 5 


The liquid and vapor described in Illustrations 3 and 
4 have been reported by Dourson, Sage and Lacey‘? 
as being in equilibrium at the temperature and pressure 
indicated. Calculate the vaporization ratio and compare 
with the experimental data. 

Solution: 

Values of the vaporization equilibrium constant are 
read from the charts and combined with the values of 
¢, and ¢, from Illustrations 3 and 4 in the form of Equa- 
tion 4, assuming that y equals unity. 


: K's = Experimental 
Component (Kz) oi dy (¢,/o,) (Kr) (y/X) 4 
Cre ccce 4,170 0.56 1.23 1,900 2.100 
Cg. ccee 940 1.00 1.03 910 880 
n-C; 440 1.17 1.00 513 450 


It will be seen that good agreement with the experi- 
mental data is obtained. 

The application of the charts to the solution of an 
actual problem, such as a dew-point or bubble-point 
calculation, is very similar in nature to the usual case 
where activity coefficients are not used, as in Illustra- 
tion 1. An additional variable is introduced because 
the composition of the unknown phase must be checked 
as well as the temperature or pressure. It has been 
shown(!4) that these calculations are most easily made 
by neglecting activity coefficients to get an approximate 
composition and then using this composition to calcu- 
late activity coefficients. Usually about three trials are 
sufficient to provide a check on both temperature and 
composition. Partial vaporization equilibria such as 
encountered in flash towers may also be handled in the 
usual manner, again verifying the assumed composition. 
As a time-saving measure in making the calculations 
it is suggested that where a preliminary calculation 
¢,/¢, falls between 0.95 and 1.05, the ratio be assumed 
to be 1.0. Since this is within the accuracy of the meth- 
od, it will not result in substantial errors and may 
often considerably simplify the calculations. 
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TABLE 1—Volatility Index for Paraffin Hydrocarbons 


Compound Volatility Index, r l/r 
i ERS RRR Re Pee ey rere ry AN Wow re 400 0.0025 
Se ee ee kre Se 145 0.0069 
RE a OREN Ot ee 73 0.0137 
iso-butane .. eats aie - 47 0.0213 
n-Butane ..... ; ; ee Yee nee 40 0.0250 
Ros Ake eerie vanes 27.5 0.0364 
I ocd aa: re ait ok so pba a aaterea 25.0 0.040 
n-Hexane .. ap eS - 7 any 16.5 0.061 
n-Heptane a are aaa a aerate 11.5 0.087 
aw. ry ee bran Gitar er 8.4 0.119 
n-Decane Pe ree ie 4.9 0.204 
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Nomenclature 


a constant in the Gamson-Watson vapor pressure equation. 
activity. ‘ 

a constant in the Gamson-Watson vapor pressure equation. 
a constant in the Gamson-Watson vapor pressure equation. 
the base of natural logarithms. 

fugacity. 

the vaporization equilibrium constant. 

the vaporization ratio. 

vapor pressure. 

pressure. 

the gas law constant. 

volatility ratio. 

volatility index. 

the absolute temperature of the system. 

volume. 

mole fraction in the liquid phase. 

mole fraction in the vapor phase. 

mole fraction in the total system. 

activity coefficient for the liquid phase concerning chemical type. 
the fugacity coefficient. 

the total pressure of the mixture. 

summation. 

activity coefficient for the liquid phase concerning molecular size 
or volatility. 

activity coefficient for the vapor phase. 

a function. for averaging volatility ratios. 

the liquid expansion factor. 
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Subscripts and Superscripts 


component A. 
molal average. 
critical property. 
heaviest component. 
the ith component. 
lightest component. 
liquid phase. 
reduced state. 
saturation. 

vapor phase. 

total pressure. 

the psuedo property (except K’). 
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41 Working-Scale Charts Available 


A booklet containing 41 working-scale charts of 
vaporization equilibrium constants and activity co- 
efficients is available. It contains a reprint of the 
preceding paper, 21 equilibrium constant charts 
for the hydrocarbons from methane to 700° F. 
boiling point, and 20 activity coefficient charts. A 
sample of the charts and a complete list of all 
41 charts appears on the following page. 

The booklet contains 48 pages, 8% x 11 in., and 
is bound in a heavy paper cover. Copies are avail- 
able for $1.50 each, postpaid. (Ohio purchasers 
please add 3% sales tax.) Send orders, with remit- 
tances, to 


PETROLEUM PROCESSING 
Reader’s Service Department 
1213 West Third Street 
Cleveland 13, Ohio. 
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Vapor-Liquid Equilibria 





Shown above is one of the 41 working-scale charts 
included in the booklet on vaporization equilibrium con- 
stants and activity coefficients. As reproduced here, 
the chart is about 15% smaller than actual size in the 
booklet. The complete booklet contains a reprint of the 
preceding article (including Figs. 1-7, as shown in the 
article), and the following 41 full-page detailed working 
charts, Figs. 8-48: 


Fig. No. Title 
8—Fugacity Coefficients of Gases and Vapors. 


9—Vaporization Equilibrium Constants for Methane. 


10—Vaporization Equilibrium Constants for Ethylene, 


11—Vapwrization Equilibrium Constants for Ethane. 


12—Vaporization Equilibrium Constants for Propylene, 


13—Vapwrization Equilibrium Constants for Propane. 


14—Vaporization Equilibrium Constants for Isobutane. 


SINCLAIR TECHNICAL MANUAL 


RESEARCH AND DEVELOPMENT 
DEPARTMENT 
HARVEY, ILLINOIS 


1G. 


JUNE, 1948 


VAPORIZATION EQUILIBRIUM CONSTANTS 


FoR METHANE 


TEMPERATURE 7 


23—Vaporization Equilibrium Constants for Paraffin 
tem Pressure — 100 psia. 


24—Vaporization Equ!l:‘brium Constants for Paraffin 
tem Pressure — 200 psia. 


25—Vaporization Equilibrium Constants for Paraffin 
tem Pressure — 00 ps.a. 


26—Vaporization Equ‘librium Constants for Paraffin 
tem Pressure — 1000 psia. 


27—Vapor:ization Equilibrium Constants for Paraffin 
tem Pressure — 2000 psia. 


28—Vaporization Equil brium Constants for Paraffin 
tem Pressure — 5000 psia. 


29—Vaporization Equil:brium Constants for Paraffin 
tem Pressure 10000 psia. 


30—Vuapor Phase Activity Coefficients, (P,’), 
31--Vapor Phase Activity Coefficients, (P,'), 
32—Vapor Phase Activity Coefficients, (P,'), 
33—Vapor Phase Activity Coefficients, (P,'), 
34—Vapor Phase Activity Coefficients, (P,’), 
35—-Vapor Phase Activity Coefficients, (P,’), 
36—Vapor Phase Activity Coefficients, (P,"), 
37—Vapor Phase Activity 





15—Vaporization 
16—Vaporization 
17—Vaporization 
18—Vaporization 
19—Vaporization 
20—Vaporization 
21—Vaporization 


22—Vaporization 


Equilibrium 
Equilibrium 
Equilibrium 
Equilibrium 
Equilibrium 
Equilibrium 
Equilibrium 
Equilibrium 


Constants for Isobutene and Butene-1. 
Constants for Butane. 

Constants for Butene-2. 

Constants for Isopentane, 

Constants for Pentane. 

Constants for Hexane, 

Constants for Heptane, 


Constants for Paraffin Hydrocarbons, Sys- 


tem Pressure — 14.7 psia. 
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39—-Liquid Phase 
40—Liquid Phase 
41—Liquid Phase 
42—Liquid Phase 
43—Liquid Phase 
44-—-Liquid Phase 
45—Liquid Phase 
46—Liquid Phase 
47—Liquid Phase 


Activity 
Activity 
Activity 
Activity 
Activity 
Activity 
Activity 
Activity 
Activity 


Coefficients, (P,’),, 
38—Volatility Index for Paraffin Hydrocarbons. 


Coefficients, 
Coefficients, 
Coefficients, 
Coefficients, 
Coefficients, 
Coefficients, 
Coefficients, 
Coefficients, 
Coefficients, 


(P,’), 
(P,"), 
(P,"); 
(P,’), 
(P,'); 
(P,"), 
,"}: 
(P,"); 
(P,"); 


Wu ee 


Hydrocarbons, Sys- 
Hydrocarbons, Sys- 
Hydrocarbons, Sys- 
Hydrocarbons, Sys- 
Hydrocarbons, Sys- 
Hydrocarbons, Sys- 


Hydrocarbons, Sys- 


0.5. 
0.8. 
1.0. 
1.5. 
2.0. 
4.0. 
7.0. 
10. 


0. 


10.0 
48—Averaging chart for Volatility Ratios of Interm 


ediate Components. 
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Pressurized lubrication 


Maker 


a cinch with 
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NORDSTROM 














OU CAN GET THE RIGHT VALVE FOR THE SPECIFIC SERVICE 


—from Nordstrom KEEP UPKEEP DOWN 


Use only genuine 
Nordcoseal lubricants 


, STANDARD TYPE, Bolted Gland STANDARD TYPE, Screwed Gland HYPRESEAL TYPE, Bolted Bottom Cover 


Sizes 2" to 30” 


“A 4 


LUBRICATED VALVES 


7 CMAN LAVUCAMKEN: 


NORDSTROM VALVE DIVISION-mockwett Manufacturing Co.— 400 No. Lexington Ave., Pittsburgh 8, Pa. 
Atlanta + Boston * Chicago * Houston + Kansas City * Los Angeles » New York * Pittsburgh + San Francisco * Seattle: * Tulsa * and leading Supply Houses 
Export: Rockwell International Corporation, 7701 Empire State Bldg., New York 1, N. Y. 





Plant Practices 


Practical Tips and Ideas for Improving Operations 


Inexpensive Shop-made Valve Jackets 
Improve Flow in Asphalt Manifolds 


UILT inexpensively in the main- 

tenance shops for a considerable 
saving over the commercially-avail- 
able product, steam jacketed gate 
valves are making the handling of 
highly viscous asphalt an easy task 
at Sohio Petroleum Co.’s_ Latonia, 
Ky., refinery. 

As illustrated in Fig. 1 and in the 
photograph, the valve jacket is sim- 
ply a piece of 4-in. channel iron, 
formed into a U-shape to fit around 
the valve body. It is welded into place 
and fitted with three %-in. pipe 
couplings, one at the bottom as a 


steam outlet and two at the sides 
for inlets. Jackets are air-pressure- 
tested at 100 psig., sufficient to handle 
steam at the pressure required to 
keep asphalt free flowing. Insulation 
usually is applied after the valves 
have been installed. 

Sohio engineers estimate the jack- 
ed valves cost from $15 to $20 each 
to make. Best price estimate furn- 
ished them by a valve manufacturer 
to do the same job on a conventional 
gate valve was in the neighborhood 
of $35 to $45. A new, commercial, 
steam jacketed valve for this serv- 






























































4-IN. CHANNEL IRON 








Fig. 1—Sketch and photograph of the inexpensive steam-jacketed valve built 
in Sohio Petroleum Co. shops 
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ice runs about $350 at regular dis- 
count rates, it was stated. 

In buliding their own valves, Sohio 
shop men shape the 4-in. channels on 
a shop-built hydraulic press on a pro- 
duction line basis. The same design 
has been applied to both 6 and 4-in. 
valves, with just one change in the 
forming dies on the press. 

The jacketed units have proved of 
particular value on valve manifolds 
in the asphalt plant, where they re- 
place large, cumbersome, metal box 
enclosures used previously. These 
boxes, constructed of bolted sheets, 
were built around the entire mani- 
fold, and had appropriate holes cut 
for the valve stems and wheels. In 
use, live steam was passed through 
with no attempt to catch condensate. 


Disadvantages of the older method 
were: 1) the obvious waste of steam, 
2) difficulty in operation because of 
the constant presence of heavy steam 
vapors in the area around the mani- 
fold, and 3) the necessity to com- 
pletely disassemble the metal box 
to gain access to the valves for main- 
tenance. 


The valve idea was developed by 
Sohio’s boiler shop personnel under 
the supervision of foreman Joe Mon- 
diek. 


Jig Insures Even Build-up 
In Metallizing Worn Shafts 


ORN shafts which are to be 

repaired by “metallizing’”’ — 
spraying weld metal on the worn sec- 
tion—must be held securely and ro- 
tated steadily to assure an even 
build-up of metal. To do this job, 
maintenance welders at the Bayway 
refinery of Esso Standard Oil Co. 
have devised a special fixture, built 
from scrap parts. The fixture is 
shown in use in the photograph. 


It consists of two lengths of 
1%-in. angle iron, a movable sup- 
port at one end, and a fixed support 
at the other carrying an adjustable 
center. The two pieces of angle iron 
are fastened at each erd by a short 
strip of metal, so that they form in 
cross section an inverted U, with 
about a %-in. slot down the center. 


The movable support comprises a 
piece of %-in. plate, 3 in. wide, and 
in the form of an “L”’. It slides along 
the bed and can be secured in any 
desired position by the T-bolt run- 
ning through the slot in the bed. A 
bolt tightened securely to the top 
of this support is ground to a point 
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GOOLING CHAMBER 





















































SE Jerguson Heated Gages 

for accuracy if you are deal- 
ing with high viscosity liquids that 
flow sluggishly. 

On the other hand, if you are 
dealing with highly volatile liquids 
which tend to boil, use Jerguson 
Cooled Gages with circulating 
cooling medium, 

In either case, Jerguson en- 
gineers have the answer, with a 
complete line of gages that give 
accurate reading of all liquids un- 
der a// temperature conditions. 

Jerguson Heated-Cooled Gages 
are made in internal tube and 
double chamber models for all 
pressures. 

Illustration shows Internal Tube 
Model, Reflex Type, with No. 93 
Valves. Write for 
Data Unit No. 17. 


GAGE & VALVE 
COMPANY 





100 Fellsway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
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Esso’s jig for metallizing worn shafts 


and serves to hold and center the 
shaft at one end. 

The fixed support on the opposite 
end is the same general shape as 
the movable support, but is welded 
to the bed and includes a strengthen- 
ing gusset.. Instead of a fixed center, 
it is threaded to accommodate an 
old valve stem. The stem is pointed 
at one end and the handle has been 
retained. 

When long and heavy shafts are 
being repaired on this fixture, the 
heat of welding might be high enough 
to soften the metal and allow it to 
deform under its own weight. To 
prevent this, an adjustable height 


support has been added, which can 
be placed under the shaft being 
worked. 

This support consists of a U-shaped 
base which fits over the bed, and a 
4-in. length of 1-in. pipe welded verti- 
cally to the base. Loosely set in 
this pipe is a 6-in. lag bolt, riding 
on a nut which bears against the 
top edge of the pipe. To the upper 
end of the bolt has been welded a 
short length of angle iron, forming 
a trough in which the shaft being 
repaired can rest. The trough can 
be raised or lowered to the proper 
height by turning the nut on the lag 
bolt. 


Portable Work Holders Speed Cleaning 
Of Return Bends, Plugs, Pump Parts 


LEANING operations on small 
parts — return bends, return 
bend plugs, pump parts, and the like 
—has been facilitated by a set of 
portable, work-holding tables built by 
the maintenance department and used 


at the Cleves, Ohio, refinery of Gulf 
Refining Co. Three of the tables 
are shown in the photograph. 
Constructed solidly from discarded 
2-in. pipe, welded together in a suit- 
able frame, and with a piece of heavy 


Gulf’s portable tables for cleaning return bends, plugs, and the like 
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Find out Why any pressure vessels 


are made of B&W CROLOY-CLAD PLATE 








B&W Croloy-Clad Plate has gained wide acceptance as a cost- 

reducing, corrosion-resistant clad material for refinery and chemi- 
cal pressure vessels. 

BAB co CK Bulletin S-14 tells you all the facts, gives you the technical 

a A | LC fo) 4 data, and shows you some typical installations of B&W-fabricated 

vessels. If you need pressure vessels with corrosion-, heat-, and 

oxidation-resistant surfaces, write today for Bulletin S-14. The 

Babcock & Wilcox Company, 85 Liberty Street, New York 6, N. Y. 
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steel plate for the top, each work 


table has been designed for a specific 
job. 

The table at the left in the picture 
is for return bends. Mounted on the 
top are a pair of large tube ends, 
into which the two sides of the re- 
turn. bend have been inserted. A 


| piece of bar stock—fastened to the 
table by a chain—serves as a wedge 


to hold the return bend in place 
during cleaning. The 90°-ell on the 
opening opposite that into which the 


_— 


operator is placing the cleaning tool 
serves as a deflector for the dust 
and grit. 

The smaller table in the midiile 
of the photograph has a pair of mov- 
able, vertical plates on the top which 
provide a simple vise-type jig ‘or 
holding an air motor-driven cleaning 
tool used for return bend plugs. The 
triangular-shaped table at the right 
has still another style jig, in this 
case one for cleaning hot oil pump 
“caps”’. 


Refinery Develops Low-Cost Insulation 


Procedure for Hot Oil Storage Tanks 
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Socony-Vacuum’s technique for insulating hot oil storage tanks 


N insulation technique for hot 

oil storage tanks, developed and 
used at the Paulsboro, N. J., re- 
finery of Socony-Vacuum Oil Co., Inc., 
is said to cost less generally than 
any other comparable duty insula- 
tion. In addition, maintenance can 
be practically eliminated if stainless 
steel bands, bolts, and washers are 
used. 

The method is illustrated, step by 
step, in the accompanying photo- 
graph. First, lightweight metal chan- 
nels are clipped in a vertical posi- 
tion to straps wound around the 
tank. Then a mineral wool blanket 


is wired into place in the spaces be- 
tween the channels. Finally, a \%-in. 
thick, asbestos-Portland cement mill 
board is bolted to the vertical chan- 
nels, each piece overlapping its 
neighbors as much as is practicable. 

Instead of blankets, loose wool, 
ground 85% magnesia, or any other 
type of insulation can be placed in 
the annular space. 

If the top of the tank is not to 
be insulated, a weather flashing of 
either some suitable sheet metal or 
roofing felt may be cemented and 
banded to the tank to protect the 
top of the insulation. 
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GREATER POWER 
for GREATER ACCURACY 


The far-advanced K&M Diaphragm Motor is designed 


- m ‘ Diaphragm contour molded 
for the more exacting needs of modern process industries. for larger effective area 
and full contect with dia 
phragm button throughout 


complete stroke keep 


An unusually high power-factor is obtained by the 
carefully-engineered relationship of large effective ail trave ful con 
diaphragm area and heavy, calibrated spring; friction is 
negligible, inner valve positioning more precise. The dia- 

phragm is specially designed for constant affinity with 

the button contour; this assures a uniform effective area 

throughout the complete valve stroke, thus more uniformly 

accurate control. The unusually large area of the dia- 

phragm in relation to the valve size also helps assure 


more precise control. 


K&M motors are available for direct action or re- 


verse action without change in effective area or stroke. 


INNER VALVE TRAVEL INCHES 


ae 


NNW 





Chart shows effective 
diaphragm oreas and 
valve travels on K&M 
Series 1200 and 1400 
Kontrol Motor Dia- 
phragm Valves. 


' hih2 23 45 6 6 10 12¢ 
VALVE SIZE 


OIAPHRAGM AREA-SQ INCHES 8 
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Patent Trends in Petroleum Refining 


By Peter 





Gaylor, Editor ‘The Technical Survey” 








filter passes through the holes and parted by soaps. Channel blacks ave 

Perforated Scraper Blade back into the filter reservoir instead particulate and their grease struc- se 
Lowers Oil in Wax Cake of into the wax conveyor, as hereto- ture-forming properties depend on cl 
7 fore. high oil absorption due to small par- ou 

HE use of a continuous rotary A diagrammatic view illustrating ticle size. Acetylene blacks are re- sh 
filter is employed in a dewaxing the filtering cycle of the rotary drum ticulate in particle structure and fi 
method covered in U. S. 2,484,304 = fiJter is shown in Fig. 2. As the wax have abnormal oil absorptive and , 
issued to Socony-Vacuum Oil Co. It cake 4 sucked up from oil solution structure forming properties. P 


is pointed out that under ideal con- 
ditions the filter operation should 
be such that substantially all of the 
oil is drawn during the drying steps 
by suction through the wax cake 
into the interior of the drum before 
the revolving of the rotary filter 
brings the wax cake to the area 
where the cake is blown free, scraped 
and deposited in the wax conveyor. 

Actually, however, under operat- 
ing conditions it has been found that 
a certain amount of the oil or mix- 
ture of oil and solvent adheres to the 
under surface of the filtering medium 
and tends to collect between the ac- 
tual surface of the drum and the 
filtering cloth. Under such conditions, 
this adhering oil is blown out of its 
place of deposition during the in- 
terval when gas pressure is applied 
to the cake from within the drum, 
thus causing a certain amount of oil 
to be blown into the wax cake. 


This objection has been overcome 
by using a perforated scraper blade, 
such as the one shown in Fig. 1, 
for removing wax from the rotary 
filter. With such a blade, the wax 
cake passes over the perforations, 
but most of the oil blown out of the 





3 is continuously scraped off drum 
1 by scraper 8, a cold solvent spray 
from pipe 9 is played upon the brok- 
en-up wax and the oil is washed 
down through perforations in the 
scraper (Fig. 1), back into liquid 
filter reservoir 2, so that substan- 
tially oil-free wax is dropped off into 
conveyor 7. 


Carbon Blacks May Replace 
Metal Soaps in Greases 


ECENT developments in the 

grease field have shown that 
metal soaps are not the only mate- 
rials capable of imparting a grease- 
like structure to oil compositions, 
and that other cheaper materials ac- 
complish this, thus enabling replace- 
ment of soaps in at least some com- 
positions. 

A number of patents to the Stand- 
ard Oil Development Co. (U.S. 2,467,- 
146-8 and 2,477,311) disclose that cer- 
tain carbon blacks, particularly acet- 
ylene blacks, impart a_ colloidal 
structure to lubricating oil composi- 
tions, similar in many respects to the 
well-known grease structure’ im- 


The acetylene blacks appear in the 
form of groups of particles in 
branched chains giving a reticulate 
or lacy structure which can be de- 
tected by means of the electron mi- 
croscope and which is particularly 
suitable for the setting up of a good 
grease structure. Monarch 71, a 
typical ink black, is an example of a 
structural acetylene black. 


A grease compounded of a mineral 
oil (such as Mid-Continent base oil 
of 180 S.S.U. at 210° F.), when mixed 
with a structural carbon black, forms 
a good grease, but lacks adhesive 
qualities. This latter property can 
be improved by addition of polyiso- 
butylene (to which sulfur is added, 
apparently to inhibit breakdown). 
Petroleum hydrocarbon resins ob- 
tained from propane extraction of de- 
asphalted petroleum oil residua are 
also added to improve tackiness and 
impart cohesiveness. 

One composition found to show ex- 
cellent results as a high temperature 
metal-adherent grease contains 12% 
acetylene black, 2% flowers of sul- 
fur, 1% polyisobutylene (60,000-80,- 
000 molecular weight), 20% petro- 
leum resin from bright stock and 
65% conventionally refined Mid-Con- 
tinent oil. Obviously such greases 
cannot be transparent or light col- 
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Lower Oxidation Products 
From Hydrocarbons 


PATENT recently issued to the 

Lubrizol Corp. (U. S. 2,475,605) 
discloses the oxidation of hydrocar- 
bons (particularly olefins or chlor-hy- 
drocarbons) under controlled condi- 
tions to give high yields of lower oxi- 
dation products, such as alcohols, ke- 
tones and aldehydes. No catalyst is 
employed but a novel type of re- 
actor and technique are claimed to 
be responsible for the results re- 
ported. 

The process is claimed to effect 
efficient temperature control and 
thus allow reaction of relatively 
large amounts of oxygen with rela- 
tively small amounts of hydrocarbon 
rated scraper blade in a relatively short time without 
8 to the dewaxing causing excessive temperatures 
filter which would otherwise form unde- 




















Fig. 1—(Above)—Per- 
forated-type scraper 
blade employed by 
Socony-Vacuum Oil 
Co. to reduce the 
amount of oil re- 
moved with the wax 
cake in solvent de- 
waxing operations. 


(U. S. 2,484,304) 




















Fig. 2 (Left) — Rela- 
tion of the perfo- 
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Patent Trends 





= _ Motor-driven R-C 
sirably large percentages of higher | Lys oe ~ 
oxidation products. This factor is (OU 24” type OW, co- 
aid to be responsible for the “truly | \C = pacity 19,600 CFM. aaah 
ommercial” conversions obtained. \ 
This cooling effect is mostly at- 
tributed to the use of a finned re- 
actor shown in cross-section in Fig. 
2. Tube 1 is of stainless steel. Ex- 
tending into one end of tube 1 is 
second stainless steel tube 2 having 
closed bottom 5a. Attached to the 
outer periphery of tube 2 are U- 
shaped fins 3 which extend to and 
fit closely against the inner per- 
iphery of tube 1, thus providing a 
number of laterally contiguous elon- 
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Centrifugal or Rotary Positive? Which type of air or gas 


handling equipment is best suited to your needs? The 


answer depends upon the specific job—and you'll get the 
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cold, unbiased facts from R-C dual-ability. 
We can give you this dual choice because we build both 
—and we are the only blower manufacturers who do so. 


Further, our range of sizes, capacities, pressures and other 








characteristics is so wide that we can usually match or very 
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closely approximate even exacting specifications. 
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By such fitting of equipment to the requirements of the 


uy 


job, you get superior performance, dependability and long 
life from your R-C units—the natural result of 95 years 
of blower-building experience. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


912 Texas Avenue, Connersville, Indiana 


Fig. 2—Details of reactor for oxidizing 


hydrocarbons to lower oxidation prod. _ BLOWERS EXHAUSTERS - BOOSTERS « LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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(REFRIGERATION 
GRADE) 


DIRECT SERVICE 
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TANK CARS 


and 


CYLINDERS | 


Discuss contract 
shipments or 


spot orders with 


SPENCER CHEMICAL 
COMPANY 


Executive & Sales 
Offices: Dwight Bidg., 
Kansas City 6, Mo, 


2 te Ue 2 Oe Oe tt 


2 ee ee eb bb be Oe bt Ob Ot 








Patent Trends 





gated passages extending axially 
through the reactor. A third tube 4 
extends into inner tube 2 to a point 
near its lower closed end 5a and is 
fixed to be connected to a water 
supply so that water can enter the 
top of tube 4 and leave through 
nipple 5 in the top of tube 2. 


Hydrocarbon is fed in through in- 
let 7, while oxygen-bearing. gas is 
supplied through conduit 8 and the 
reaction mixture is drawn off 
through outlet 11. Outlet tube 12 
joins tube 13 which leads to a con- 
denser above the unit, from which 
condensed liquid is allowed to run 
down tube 15, back into reactor 1. 
Liquid level is maintained at 10. 


Benzene has been found to be a 
good diluent, since it is not oxidized 
under the conditions specified (150- 
200 psi, 130°-153° C). The stocks 
oxidized, on which operating data 
eare given, include  diisobutylene, 
methyl cyclohexane, n-octane, diamy- 
lene, isoheptene, and triisobutylene. 
In the case of diisobutylene, the 
yields of light and heavy useful oxi- 
dation products were 144% and 
74.5% respectively, based on the hy- 
drocarbon converted, with a conver- 
sion of 57.4%. These high figures 
are claimed to be due mainly to the 
fact that the material undergoing 
oxidation is at all times in close 
proximity to a heat abstracting sur- 
face. 


Patents Issued in October 


The following classified listing 

\ gives the patent number, patentee 
or assignee, and a brief descrip- 

tion of all patents believed to be 

of direct interest to the petroleum 

processing industries, as contained 

in the Official Gazettes of the 

U. 8. Patent Office for October 

4, 11, 18 and 25, Vol. 627, Nos. 1-4. 


Fuels 


2,485,297 (Standard Oil 
l.ne emulsion. 

2,455,298 (Standard Oil Development )—Break- 
ing gasoline emulsion. 

2,485,696 (Universal Oil Products Co.)—Inhib- 
iting gasoline contaminated with iron im- 
purity. 

2,485,897 (Standard Oil Co.—Ind.)—Cyclopen- 
tane-triptane superfuel. 

2,485,964 & 6 (Shell Development Co.)—Methyl 
cyclopentene. 
2,485,965 (Shell 

ane. 


Development )—Gaso- 


Development Co.)—Cyclohex- 


Conversions 


2.483,485 (Standard Oil Development)—High 
velocity fluid solids technique. 

2,483,487 (Phillips Petroleum Co.)—Separation 
of volatilizable metal halides from adsorb- 
ents. * 

2,483,494 (Standard Oil Development Co.)— 
Catalytic converter for short time reactions. 

2,483,877 (Phillips Petroleum Co.)—Continuous 
polymerization. 

2,483,923 (Phillips Petroleum Co.) — Vertical 
type internal outlet header for catalyst 
chambers. 

.483,929 (Phillips Petroleum Co.)—Catalytic 
dehydrogenation of aliphatics. 

2,484,384 (California Research) 


— Propylene 
polymerization. 


2,485,073 (California Research)—Hydrocart 
conversions with vanadium oxide-sulfide c: 
alyst. 

2,485,260 (Standard Oil Development)—Hyd: 
carbon conversion in presence of silica-m: 
nesia catalyst. 

2,485,315 (Standard Oil Development Co. 
Controlled severity fluid coking. 

2,485,316 (Standard Oil Development Co. 
Slide va)ve for fluidized solids. 

2,485,318 (Standard Oil Development) — Con- 
tacting solids and gases. 

2,485,542 (Socony-Vacuum Oil)—Protection 
heat transfer media (molten metal). 

2,485,906 (Phillips Petroleum Co.)—Multi-ac- 
tivity zone catalytic conversion. 

2,485,927 (Phillips Petroleum Co.)—Cataly' ic 
dehydrogenation with alumina-baria. 

2,486,229 (Socony-Vacuum Oil Co.)—Cracking 
in presence of finely divided catalyst. 

2,486,361 (Union Oil Co.)—Catalytic conversion 
with Gp. VIII and VI compounds. 

2,486,368 (Phillips Petroleum Co.)—HF-BF.- 
H,O isomerization catalyst. 


2,483,492 (Phillips Petroleum Co.)—Purification 
of benzene and homologs. 

2,483,625 (Union Oil Co.)—2-Stage azeotropic 
distillation of non-aromatic hydrocarbons 
from toluene. 

2,483,948 (Phillips Petroleum Co.)—Treating 
tower containing solid contact material. 

2,484,304 (Socony-Vacuum Oil)—Dewaxing oil 
with cortinuous rotary filter. 

2,484,305 (Phillips Petroleum)—Separation of 
unsaturated hydrocarbons with paraldehyde 
and tetra-o-silicate. 

2,484,381 (California Research Corp.)—Purifi- 
eation of carbonyl] sulfide contaminated hy- 
drocarbon gases. 

2,484,728 (Socony-Vacuum Oil)—-Wax separa- 
tion. 

2,485.070-1 (Phillips Petroleum) — Inhibiting 
polymerization of furfural in extractive dis- 
tillation, with pyridine, etc. 

2,485,265 (Standard Oil Development )—Separa- 
tion of triisobutylene isomers. 

2,486,014 (Atlantic Refining Co.)—Solvent de- 
waxing. 


Chemicals 


2,483,566 (Universal Oil Products Co.)—Aro- 
matic ketonic product. 

2.483,778 (Standard Oil Development )—lInhibi- 
tion of resin growth from diolefirs. 

2,483,824 (Shell Development)—Derivatives of 
2,1-benzopyran. 

2,483,852 (Shell Development Co.) — Acrolein 
diacetate. 

2.483,853 (Shell Development Co.)—Monohy- 
droxy dinitriles and esters. 

2,483,863 (Standard Oil Development)—Diolefin 
extraction. 

2,483,869 (Phillips Petroleum Co.)—Separating 
ethylene from gases. 

2,483,886-7 (Phillips Petroleum Co.)—Catalyst 
comprising dispersed alkali metal and car- 
bon black for polymerization. 

2,483,903 (Phillips Petroleum Co.)—Addition 
product of butadiene and furfural. 

2.484,061 (Cities Service Oil Co.)—Dichloro 
methyl sulfenyl chloride. 

2,484,268 (Socony-Vacuum Oil) — Allyl thio- 
phenes. 

2,484,369 (Shell Development)—Liquid conden- 
sation polymers of bis (hydroxy-alkyl) sul- 
fides and polysulfides. 

2.484.370 (Shell Development)—Liquid sulfo- 
alkylene-oxyalkylene copolymers. 

2.484,702 (Phillips Petroleum Co.)—Hydration 
of olefins to alcohols. 

2.485,329 (Standard Oil 
Ether purification. 

2,495,335 (Standard Oil 
Polymer separation. 

2,485,342 (Standard Oil 
Oxidizing naphthalene. 

2,485,454 (Standard Oil Development Co.)- 
Low temperature polymerization using inor- 
ganic diluent. 

2,485,687 (Universal Oil 
senic trichloride. 

2,485,911 (Anglo-Iranian Oil Co.)—Resin by 
reacting petroleum extract with sulfur di- 
oxide. 


Development Co.)- 


Development Co.)- 


Development Co.)- 


Products Co.)—Ar- 


Lubricants 


2,483,499 (Standard Oil Development )—Reacted 
paraffin wax sulfonyl chloride as lube oil aa- 
dition agent. 

2,483,501 (Standard Oil Development)—Doubie 
salts of phenol sulfonic acids. 

2,483,505 (Standard Oil Development)—Com- 
pounded lube oil containing phenol sulfice 
metal salt reaction product. 
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You'll slice a third off your initial tower costs by 
specifying Alcoa Aluminum. Maintenance, too, 


is easy. And alcohols, aldehydes and ketones 


Bhi cereal yp2s 


that demand water-white purity are safely 


“AL 
wt 
Isa 


processed in aluminum. 


(ISPS 


Alcoa’s Development Division pioneered the 
alloy selection and fabrication methods that made 
aluminum towers possible. Lean on their 61 years 
of aluminum experience in developing your proc- 
ess equipment, too. ALUMINUM COMPANY OF 
America, 1784M Gulf Building, Pittsburgh 19, Pa. 
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BIGGEST STEAM TRAP NEWS 


INCREASES TRAP DRAINAGE 
CAPACITY OVER 1007! 


Duo-Step Leverage —can save thousands of dollars 
annually for steam trap users . . . in lower initial 
cost and greater drainage efficiency. 


DUO-STEP LEVERAGE NOW AVAILABLE IN THESE CLARK STEAM TRAPS 
"71-D", “80-D" SERIES and "1800-D"’, "1900-D” SERIES QV 


Uy 


Send for the 
story on Clark 
DUO-STEP 
Leverage today! 
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2,483,571 (Pure Oil Co.)—Reacting org: nj 
substances with phosphorus sesquisulfide 

2,483,600 (Pure Oil Co.)—High viscosity 
treme pressure base additive by air blo 
fatty material. 

2,483,736 (Socony-Vacuum Oil Co.)—Sulfur z 
tion of reaction product of phosphorus (> 
tasulfide and unsaturated acyclic ketone 

2,483,800 (Standard Oil Development)—Gr: 
containing sulfonic acid salt. 

2,483,859 (Shell Development)—Anti-ring st 
ing lubricating composition. 

2,484,146 (E. F. Houghton & Co.)—Lubri: 
ing composition containing a soap and 
uble phosphoric acid salt. 

2,484,257 (Standard Oil Co.—Ind.)—Oils 
hibited against oxidation by dithiooxamide. 
2,484,843 (Standard Oil Co.—Ohio)—Phospi:or- 
us sulfide-treated hydrogenated sperm oil as 

lubricant additive. 

2,485,150 (Rohm & Haas)—Oil containing oj] 
soluble petroleum sulfonate and alkyl phen- 
oxyethoxyethoxyethanol. 

2,485,341 (Standard Oil Development)—Lube 
oil containing rust inhibitor. 

2,485,376 (Rohm & Haas)—Corrosion-resisting 
lubricating compositions. 

2,485,861 (Campbell et al)—Sulfonate-com- 
pounded lube oil. 

2,486,080 (Atlantic Refining Co.)—Testing de- 
tergent properties of lube oils. 

2,486,130 (Dow Chem, Co,)—Lubricant con- 
taining aluminum powder, soap and fatty oil. 

2,486,188 (Sinclair Refg.)—Detergentized lube 
oil. 


Hydrocarbon Synthesis 


2,483,512 (Standard Oil Development)—Hydro- 
carbon synthesis process catalyzed by oxi- 
dized and reduced iron. 

2,483,771 (Standard Oil Development)—2-Stage 
process for synthesis of hydrocarbons, 

2,483,850 (Standard Oil Development)—Re- 
claiming contaminated iron catalyst. 

2,484,249 (Texaco Development)—Carbon mon- 
oxide-hydrogen gas mixtures. 

2,485,945 (Stanolind Oil & Gas Co.)—Iron hy- 
drocarbon synthesis catalyst. 

2,486,243 (The Texas Co.)—Simultaneous de- 
hydrogenation and hydrocarbon synthesis 
with fluidized catalyst in single reactor. 


Specialties 


2,485,276 (Standard Oil Development)—Inhib- 
iting corrosion caused by liquid aluminum 
halide catalysts. 

2,485,309 (Standard Oil Development)—lInhib- 
iting corrosion of iron with methylol mela- 
mine condensate. 

2,485,321 (Shell Development Co.)—Bitumen 
rust inhibitor composition. 

2,485,625 (Armstrong Cork Co.)—Polisobutyl- 
ene-asphalt composition, 


Catalysts 


2,483,782 (Standard Oil Development)—Plural 
silica-containing hydrogel catalysts. 

2,484,258 (Universal Oil Products)—Spherical 
hydrocarbon cracking catalyst. 

2,484,284 (Socony-Vacuum Oil)—Gelation of 
hydrasol in electrical orienting. 

2,485,050 (Phillips Petroleum Co.)—Recover- 
ing aluminum chloride from hydrocarbon 
complex. 

2,485,249 (Davison Chem.)—Hydrogels. 

2,485,626 (Houdry Process Corp.)—Leached 
kaolin as cracking catalyst. 


Miscellaneous 


2,484,009 (The Texas Co.)—Internal combus- 
tion engine. 

2,485,258 (Standard Oil Development Co.)— 
Electrodepositing lead on copper. 

2,485,317 (Standard Oil Development Co.)— 
Plaster of Paris. : 

2,485,424 (Socony-Vacuum Oil Co.)—Viscosi- 
meter. 

2,485,916 (Phillips Petroleum Co.)—Solvent ex- 
traction of cottonseed oil. 





How to Obtain Patents 


Readers may obtain copies of 
U. S. patents from the Patent 
Office at 25 cents each. Order 
by patent number direct from 
the Commissioner of Patents 
Washington 25, D. C. 
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PATENT REVIEW 








Accurate Viscosimeter Employs 
Synchronous Motor System 


In addition to the viscosimeter described below, this month’s review 
of new improved devices used in petroleum processing and handling opera- 
tions on which patents have been issued recently includes: 


@ Wear reduced in gear pumps by change in outlet location 
@ Scrubber and trap combined in one laboratory gas device 























Fig. 1—Two Selsyn units, 15 and 23, 
improve accuracy of electrically oper- 
ated viscosimeter (U. S. 2,485,424) 


LIQUID VISCOSITY can be measured ac- 
curately by the use of an electric 
Selsyn-motor system for driving a 
rotating object in the fluid. The 
method is said to overcome objections 
to the use of a direct-drive motor to 
the disk in the liquid, where the no- 
load current is extremely large com- 
pared to the additional current due 
to the frictional loading by the liquid 
being measured. , 

The apparatus is shown schematic- 
ally in Fig. 1. It is found that the 
Selsyn motor, which was developed 
mainly for transmitting a low torque 
mechanical motion such as dial indi- 
cation, could be continuously rotated 
with a current input that is neglig- 
ible compared to the current input 
due to slight loading of the driven 
object in the liquid. 

It was found that if a pair of 
matched Selsyn units, 15 and 23, were 
connected at equivalent rotor ter- 
minals—lines 38, 39 and 40—and both 
primaries of the units were energized 
from the same line voltage source, 
the rotors would line up in phase. 

By connecting the rotating object, 
or disk, 12, in the liquid to be meas- 
ured with the rotor of unit 15, and 
driving the rotor of unit 23 at con- 
Stant speed by a synchronous motor, 
the entire system will be in synchron- 
ols motion. 
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If no viscous drag is met by disk 
12, the current flow in line 38 will 
be negligibly small; for example, 0.02 
milliamp. Therefore, a milliammeter 
41, suitably calibrated, will measure 
the current flow changes due to vis- 
cous drag on disk 12. Any loading 
on disk 12 will produce a current in 
line 38 due to a phase unbalance be- 
tween the Selsyn units and substan- 
tially proportional to the viscosity of 
the liquid. 

Since the variation in current with 
viscosity is substantially a straight 
line, the meter 41 can be calibrated 
to read directly in viscosity. If de- 


_sired, a wattmeter can be used, con- 


necting it to two or all three of the 
lines 38, 39, and 40. 

U. S. 2,485,424, issued October 18, 
1949, to Paul B. Weisz, assignor to 
Socony-Vacuum Oil Co., Inc. 





Reduce Wear in Gear Pumps 
By Altering Outlet Location 


WEAR IN GEAR-TYPE pumps can be 
reduced considerably by revising the 
location of the outlet ports. In con- 
ventional design the outlet pressure, 
being materially greater than the in- 
let pressure, has the effect of pushing 

















Fig. 2 — Redesigned outlets in gear 
pump reduce internal wear and in- 
crease efficiency (U. S. 2,484,917) 


the gears away from each other with 
the result that the gear shafts are 
subjected to extreme wear and leak- 
age clearances develop in a relative- 
ly short time, reducing pump effi- 
ciency. 

The improved pump is illustrated in 
Fig. 2, with main inlet at 18 and dis- 
charge at 34. Outlet ports 32 and 33 
are so located that the outlet pres- 
sure has a balancing or neutralizing 
effect on each gear. In effect, the 
gears virtually float within the hous- 
ing. 

U. S. 2,484,917, issued October 18, 
1949, to John A. Vertson, Brea, Calif. 





Scrubber and Trap Combined 
In Single Laboratory Device 
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Fig..3—Combination gas scrubber and 
trap for laboratory apparatus (U. S. 
2,485,739) 


THE FUNCTION OF A TRAP is com- 
bined with that of a scrubber in a 
single vessel designed as a laboratory 
gas scrubbing bottle. 

The device is shown in Fig. 3. In- 
coming gas passes down through the 
annular space 3, thence through a 
distributing disk 5 into the wash 
chamber 2. The disk 5 may be of 
fritted glass, or other porous mate- 
rial, or a perforated plate. 

Washing liquid is placed in the 
lower part of the bottle only, say 
to level LZ. Then, under operating 
conditions, its surface in tube 2 will 
rise to level L,, about one-third to 
one-half the height of the larger 
portion of tube 2. A change in pres- 
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NEW! ep 


Ds DRY CHEMICAL TYPE 
FIRE EXTINGUISHER 


assures you of fast, positive 












EXCLUSIVE DESIGN 





fire protection. 


SELF-CONTAINED UNIT... . rugged construction . 
or complicated operating parts . 


. . MO extra gadgets protruding 
. . one of the most efficient, foolproof, easy-to- 
use fire extinguishers known . . . two convenient sizes, 20 pound capacity and 


30 pound capacity. 


C-O-TWO DRY CHEMICAL STAYS FREE FLOWING .. . no syphon tubes or valves 
within the cylinder to become clogged or inoperative . . . discharge hose and 
squeeze type discharge nozzle remain empty until the fire extinguisher is actuated. 
Inverting the fire extinguisher before using provides mechanical breakage by 
changing the position of the dry chemical in the cylinder. Bumping to actuate 
the fire extinguisher provides additional mechanical breakage as well as continu- 
ous carbon dioxide gas pressured agitation or fluffing of the dry chemical. These 
combined features plus a skillfully blended free flowing extinguishing agent 
assure you of a faster, more effective and complete discharge. 


APPROVED , . . Underwriters’ Laboratories, Inc. rating is B-1, C-1. C-O-TWO 
Dry Chemical is non-conducting, non-corrosive, non-abrasive, non-freezing and 
non-toxic . . . highly effective on flammable liquid and electrical fires. 


RECHARGEABLE ON-THE-SCENE . . . no special tools needed . . . one piece remov- 
able top assembly leaves large unobstructed opening in the. top of cylinder for 
refilling. C-O-TWO Dry Chemical for recharging is available in handy pre- 
measured moisture proof containers. 


Write today for complete free information on this 
new, quick-acting fire extinguisher ... no obligation. 


C-O-TWO FIRE EQUIPMENT COMPANY 
NEWARK 1 ¢ NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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Equipment Patent Review 





sure will allow the liquid level to drop 
in tube 2 and rise in annular space 
3. However, with the volume in space 
3 equal to, or greater than, that in 
tube 2, liquid will not back up into 
the gas inlet line. 

U. S. 2,485,739, issued October 25, 
1949, to Warren W. Johnstone, as- 
signor to Universal Oil Products (o., 
Chicago. 





Other Recent Patents 


The following classified listing 
covers remaining patents issued 
during the month of October be- 
lieved to be of interest or valu: 
to petroleum processing and hand- 
ling operations. 


Catalytic Reactors 


2,483,494 (Std. Oil Development Co.)—Cata- 
lytic converter. 

2,483,923 (Phillips Petroleum Co.)—Vertical 
type internal outlet header for catalyst 
chambers. 

2,483,948 (Phillips Petroleum Co.)—Treating 
tower containing solid contact material. 
2,485,318 (Std. Oil Development Co.)—Vessel 

designed for hydrocarbon synthesis. 

2,486,200 (The Lummus Co.)—Clay flow baf- 
fle. 

2,486,229 (Socony-Vacuum Oil Co., Inc.) 
Catalytic reaction vessel. 


Processing, general 


2,484,304 (Socony-Vacuum Oil Co.)—Continu- 
ous rotary filter for dewaxing oil. 

2,484,904 (S. Pennella)—-Leak stopper for 
condenser tubes. 

2,484,918 (Vulcan Copper & Supply Co.) 
Liquid-vapor contact column. 

2,485,038 (M. Culkosky)—Device for washing 
and cooling compressed gas. 


Tanks 


2,485,557 (Chicago Bridge & Iron Co.)—Lifter 
roof tank. 

2,485,613 (Chicago Bridge & Iron Co.)—Guide 
for lifter roof tanks. 

2,485,614 (Chicago Bridge & Iron Co.)—Sta- 
bilizing and guide apparatus for lifter roofs. 

2,485,683 (Chicago Bridge & [Iron Co.) 
Leveling system for lifter roof tanks. 


Valves 


2,483,518 (The Duriron Co.)—Plug cock valve. 

2,484,199 (W. B. Walger)—Throttle valve for 
steam driven engine. 

2,484,622 (Taylor Instrument Cos.)—Flow di- 
version valve with leak detector arrange- 
ment. 

2,484,940 (G. W. Franzheim)—Automatic cut- 
off valve for gas lines. 

2,485,092 (Fluid Control Engrg. Co.)—Pres- 
sure-tight valve seat. 

2,485,831 (The Duriron Co.)—Plug cock valve. 

2,485,942 (R.R.P. Turner)—Valve position in- 
dicator. 


Instruments 


2,483,532 (R. C. de Palacio)—Automatic level 
gage for liquids contained in tanks. 

2,486,080 (Atlantic Refining Co.)—Apparatus 
for testing detergency of lube oils and their 
additives. 

2,486,199 (A. O. Nier—University of Minne- 
sota)—-Mass spectrometer leak detector. 


Miscellaneous 


2,483,713 (E. Seaver)—Combined pipe wrench 
and vise. 

2,484,279 (Phillips Petroleum Co.)—Apparatus 
for testing corrosion in process stream. 
2,484,942-2,484,943 (Ansul Chemical Co.)— 
Nozzle for spraying dry chemical fire ¢x- 

tinguishing agents. 

2,484,993 (M. Gruber)—Rotary pump using 
cylindrical roller pistons. 

2,485,392 (Burgess-Manning Co.) — Silencer 
with cloth, gas-conducting conduit. 
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There’s a Petro-Chem Iso-Flow Furnace and Boiler 


for any service, capacity or duty, irrespective of , 


temperature pressure ranges. More than 600 are 
in satisfactory operation throughout the world. 
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120 East 41st Street * New York 17, N.Y. 


i] 


2 si ; PETRO-CHEM DEVELOPMENT CO., INCORPORATED | 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - 


D. D. Foster, Pittsburgh + Faville-Levally, Chicago - Lester Oberholz, California 
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protection 
for your 


pipe lines 


Either standard or cylindrical Alcoa Mag- 
Atal Nulelel-<Mela-Meh Zell folol(-M ofela <olel-to matin 
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waste of materials at fhe installation. And 
you'll cut installation time... can install them 
easily in swampy or marshy ground. 

Ask your nearby Alcoa sales office for 


'ofo) 0) [+ Mo} MM oLole) 4-10 ME (oMMil-1] OME -> 4 o) (oll MV (cele! FREE BOOKLET tells the simple story 


, - ‘ of Al Pipe-li Protecti 
cathodic protection to all interested ee 


In ten minutes reading time, Alcoa's 
new 8-page booklet tells the excep- 
tional economy of an Alcoa buried 
anode system for pipe-line protection. 
Your nearby Alcoa sales office will 
gladly supply sufficient copies for 
your organization. 


members of your organization. Or write to 
ALUMINUM COMPANY OF AMERICA, 626 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 








Instrumentation Course Announced 


Fischer & Porter Co. has announced 
that its next instrumentation course 
will be held at the Hatboro, Penna., 
plant, January 23 through 27, 1950. 
The course will cover manufacture, 
calibration, installation, operation, 
and maintenance of primary and 
secondary process control instru- 
ments. 

Users of the Flowrator line of 
products will find the course valuable, 
it is stated. Further details can be 
obtained from the company, at East 
County Line Rd., Hatboro, attn.: 
' H. R. Holden, service manager. 


Graver Appoints General Manager 


Henry T. Sul- 
cer has been ap- 
pointed general 
manager of Gra- 
ver Water Con- 
ditioning Co., 216 
West 14 St., New 
York City. He 
had been general 
auditor of the 
parent company, 
Graver Tank & 
Mfg. Co., Ince., 
which he joined 
in 1948. Aiding 
Mr. Sulcer as new assistant general 
manager is Edward E. Welp, formerly 
sales manager of Graver’s Water 
Treating Division. Mr. Welp will 
make his headquarters in the Chicago 
office. S. D. Barr, previously in charge 
of Eastern District Sales, has been 
advanced to general sales manager 
with offices in New York. The Tech- 
nical Division of the firm now is 
headed by Vincent J. Calise. 


New field offices recently estab- 
lished include: Suite 1101, Hippo- 
drome Bldg., Cleveland, under Her- 
man Ross; and Suite 1012, Com- 
mercial Trust Bldg., Philadelphia, un- 
der Robert Schenker. 


Mr. Sulcer 


Wolcott Up at Lukens Steel 


Robert W. Wolcott, president of 
Lukens Steel Co. since 1925, has been 
named chairman of the board, and 
Charles Lukens Huston, Jr., vice 
president and executive assistant to 
the president since Feb., 1948, has 
been elected president of the com- 
pany. The men assumed their new 
duties as of Oct. 30, which date 
marked the beginning of the firm’s 
140th year in the business of iron 
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and steel making and fabrigating in 
Coatesville, Pa. 

Mr. Wolcott has been associated 
with Lukens since 1922, serving first 
as manager of its warehouse and fab- 
ricating division in New Orleans. Mr. 
Huston, a lineal descendant of Isaac 
Pennock, a founder of the business 
in 1810, became associated with 
Lukens in 1939, after 10 years with 
Armco Steel Corp. 


Sargent Builds New Chicago Plant 


Completion of a new, one-story 
steel, concrete and brick building for 
the Chicago offices and plant of E. H. 
Sargent & Co., manufacturers and 
distributors of laboratory instru- 
ments, apparatus, and chemicals, has 
been announced. The new plant is 
located at 4647 West Foster Avenue, 
Chicago 30. The new phone number 
is SPring 7-2700. 

Occupying approximately three 
acres on the five-acre tract of land, 
the building houses complete engi- 
neering, production, merchandise 
handling, and warehouse facilities. 
The packing room is equipped with 
the latest type belt conveyor system. 
Shipping facilities are a rail loading 
dock, rail spur, and two inside motor 
truck docks. 


Petro-Chem Names Sales Manager 


T. B. Leech, 
who has been as- 
sociated with the 
oil industry since 
he went to work 
for The Texas 
Co. in 1916, has 
been appointed 
sales manager of 
Petro-Chem De- 
velopment Co. He 
has been for 
many years with 
engineering or 
engineering sales organizations han- 
dling refinery equipment. Since 1941, 
he was manager of refinery sales for 
Bethlehem Supply Co., resigning from 
that position in August, 1949, to go 
with Petro-Chem. 


Swift's Oil Division Moves 


Transfer from Chicago to Ham- 
mond, Indiana, of the administrative 
offices of the Industrial Oil Division 
of Swift & Co. has been announced 
by F. E. Lacey, manager. The move 
will be completed about January 1, 


and will include executive personnel, 
raw material buying, sales representa- 
tives, and clerical staff, centering all 
activities at the main manufacturing 
location at 165th St. and Indianapolis 
Blvd., Hammond. 


Hyster Expands in California 


The Hyster Co. has opened a new 
industrial truck retail sales and ser- 
vice building at 4445 Third St., San 
Francisco 24, Calif., where a staff of 
18 under R. L. Golden as manager 
will serve 43 counties of northern 
California and 11 counties of west- 
ern Nevada. 

William H. Kilkenny has been made 
the new general manager of the firm’s 
southern California store at 5301 
Pacific Bldg., Huntington Park. 


Glitsch Appoints New York Manager 


Gordon W. 
Lindskog, assist- 
ant manager of 
the New York of- 
fice of Fritz W. 
Giitsch & Sons, 
Inc., of Dallas, 
manufacturers of 
bubble towers 
and internals, has 
been named man- 
ager of that of- 
fice. Previously 
associated with 
M. W. Kellogg 


| oo, 
Mr. Lindskog 


and National Transit Pump & Ma- 
chine, Mr. Lindskog will be responsi- 
ble for the territory including New 
York, Pennsylvania, Delaware, Mary- 
land, the eastern seaboard and east- 


ern Canada. He succeeds Robert W. 
Fowler, who moved to Dallas recent- 
ly as general manager of sales. 


Hammel-Dahi Expands Operations 


Hammel-Dahl Co., Providence, R. I., 
has announced that their control 
valves are now being manufactured 
in England by the firm of J. Blake- 
borough & Sons Ltd., at Brighouse, 
Yorks. In the valve business ap- 
proximately 140 years, Blakeborough 
employs over 1200 people, including 
staffs in research, engineering, and 
manufacturing. 

The British firm will operate sub- 
stantially in the British Empire out- 
side of Canada, the Scandinavian 
countries, the Near East, and will 
offer service on all Hammel-Dahl 
products scattered over most of the 
Eastern Hemisphere. 
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WEW TRISTAND VISE 
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i 


RIiGZAID’s New 


Tristand is now your 
on-the-job work bench 


Th ‘ 
hi Hitt ai Hy Hi 


- +» Trays available for 
your old model Tristand. 


Legs fold in and chain 
for easy carrying. With 
new tray Tristand won’t 
fold up in use. 


@ All your tools are ready at hand with 
this new Rigaip work-saver pipe vise. 
Tool tray keeps them in easy reach — elim- 
inates stooping, speeds up work. New 
Tristand is easy to set up and take down, 
tray attaches in a jiffy. Legs have rub- 
ber feet to prevent “creeping.” RImaID’s 
LonGrip tool-steel jaws have bulldog grip 
but are easy on polished pipe and tubing. 
Yoke vise, 2/2" capacity; chain vise, 4.” 
Buy the new work-saver Rimaip Tristand 
from your Supply House. 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. « ELYRIA, OHIO 
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News of Suppliers 





Personnel Changes 


The Austin Co.—A. T. Waidelich 
has been named vice president in 
charge of research. Mr. Waidelich, 
who joined the company as a stnic- 
tural designer in the New York cis- 
trict offices in 1936, has been as- 
sistant director of research at Cleve- 
land headquarters since 1941. He is 
credited with major responsibility 
for the development of the H-section 
welded truss. 


Cooper Alloy Foundry Co., Hill- 
side, N. J.,\J. L. Lessman has been 
appointed manager of valve and fit- 
ting sales. Mr Lessman has been 
with Cooper Alloy since 1946 as 
assistant foundry superintendent. 








Magnesia Insulation Manufacturers 
Association, Washington, D. C.,— 
Marshall F. Allen now is manager, 
replacing Utley W. Smith, who re- 
signed to accept a position with Ehret 
Magnesia Mfg. Co. 


Fluor Corp., Ltd..—Owen W. Gau- 
dern has been promoted to the posi- 
tion of manager of purchases. Mr. 
Gaudern, who joined Fluor in 1934 and 
has been concerned with a number of 
assignments in the petroleum field, 
will make his headquarters in Fluor’s 
main offices in Los Angeles. 





Dowell Inc., Tulsa, Okla., has an- 
nounced two transfers of personnel. 
Dewey Tennyson, development en- 
gineer in New Orleans, has moved 
to Seminole, Okla., and Edward W. 
Slavik, development engineer from 
Hobbs, N. M., has taken Tennyson’s 
post in New Orleans. 





Hooker Electrochemical Co.—Har- 
ris C. Miller, with the firm since 1941 
in process and plant engineering ca- 
pacities, has been promoted to the 
sales staff and assigned to the New 
York City area with headquarters at 
60 East 42nd. St. 









, Air Reduction Co., Inc.—H. R. 
Salisbury has been named president 
of Air Reduction Sales Co. He has 
been with the organization over 23 
years in various executive capacities. 
Appointed vice presidents were H. F. 
Henriques, general sales; J. J. Lincoln, 
Jr., railroad sales and sales service; 
S. B. Stouffer, distribution; and N. L. 
Wisser, field office management. 









American Brake Shoe Co.—Harry 
C. Platt has been appointed vice 
president of the Engineered Castings 
Division and William H. Starbuck 
vice president of the Kellogg Division. 


















Peerless Pump Div., Food Machin- 
ery and Chemical Corp.—Gerald F. 
Twist has been named manager of 
this division, and will make his head- 
quarters at Los Angeles. 
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What’s New! 


EQUIPME |} Mun Gad 1 VR 


1—Stainless Steel Exchanger 


The new Ross Type SSCF all-stain- 
less steel heat exchanger is said to 
be the first to reach mass production, 
permitting immediate delivery and 
low unit cost because of complete 
standardization and stocking of all 
component parts. It is offered in a 
complete range of sizes, tested to 
450 psi. It is similar in design and 
capacities to the Type BCF line in 
copper and copper alloys, the manu- 
facturer states. Ross Heater & Mfg. 
Co. 





2—Tank Maintenance Scaffold 


Improved construction in the “Up- 
Right Roll-Around Safety Cage Scaf- 
fold” permits its clearing all ob- 
stacles on the top of the tank, in- 
cluding such usual obstructions as 
42-in. guard rails. The method of sus- 
pension of the cage itself permits 
clearing obstacles on the tank sides 
such as gage boards, pipes, ladders, 
stairways, etc. The Roll-Around unit 





For More Information 


reply cards to request ad- 

ditional information or lit- 
erature on any items reviewed 
in “What’s New!” Just circle 
the numbers corresponding to 
the numbers on the items 
you’re interested in, fill in the 
rest of the card; and drop it in 
the mail. No postage required. 


4 Use one of the attached 
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Reviewed by WILLIAM C. UHL, Equipment Editor 


is fastened by a cable to the center 
of the tank and the cage suspended 
by block-and-tackle from anyone of 
several attaching positions, giving a 
distance of overhang of 18, 24, 30, 
36, or 40 in. Vertical clearance is 14 
in. Cage weighs 70 lbs., Roll-Around 
weighs 48 lbs. Load capacity is 1000 
lbs., with a safety factor of 4. Up- 
Right Scaffolds, Inc. 


















































3—Corrosives Pump 


The Model 40, Series R Self-prim- 
ing “Durcopump,” now in regular 
production, is believed to be the 
most efficient centrifugal pump of 
its type ever made for handling cor- 
rosive solutions. Plant tests in ac- 
cordance with Hydraulic Institute 
standards have shown the pumps to 
prime in 22 secs. with a static lift of 
15 ft., and then maintain dry vac- 
uum as high as 28.4 in. Hg. With a 
static lift of 10 ft., air was acmitted 
to the suction line of a 1% x 1% in. 
pump at the rate of 54 cu. ft./min. 
without breaking the prime. It is 
available in two sizes: one with a 
capacity ranging from 20 gpm. 
against 81 ft. TDH. to 160 gpm. 
against 33 ft.; the other, 40 gpm. 
against 125 ft. to 240 gpm. against 
75 ft., when operating at 1750 rpm. 


- + PROCESSES . 


SUTERATURE Samy 





It is built in most corrosion-resisting 
alloys and cast steel, with Teflon 
seal cages in stuffing boxes. The 
Duriron Co. 





4—Cold Process Water Softener 


Optimum flocculation is achieved 
without submerged mechanical mov- 
ing parts inside the new Worthing- 
ton cold process, slurry type, precipi- 
tating water softener and coagulator. 
The unit employs hydraulic energy 
to mix applied chemicals with pre- 
viously formed precipitate. Compli- 
mentary recirculation of treated wa- 
ter maintains a uniform slurry bed 
depth independent of load demand on 
the plant. Where filters are used for 
final clarification, a washer recla- 
mation compartment is incorporated 
to enable economical backwashing 
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fluent will meet the need; for ex 
ample, cooling tower makeup, or cer 
tain phases of waste disposal. Worth 
ington Pump & Machinery Corp. 


i 
> 





5—Safety Tread Flooring 


A new low-cost, safety tread floor- 
ing material, ‘Perma-Tread” has 
been announced, made of a heavy- 
gage, cast aluminum plate which has 
, a fine silica-carbide’ grit distributed 
For steam, air, water NY fll through the casting and permanent- 
and gas. STRONG’S ly bonded into its surface. The prod- 
new “Y” type strainer is uct is recommended for use as stair 
ideal for the protection of | Plates, and nosing, and flooring watt 
steam traps, reducing valves, temperature controls, | face anywhere there is potential 

; > | spillage of water, oils, and greases. 
air control equipment, pumps, etc. | It is available in various sizes up to 
a maximum of six ft. continuous 


A HIGH-QUALITY, LOW-COST STRAINER! | length and one ft. width, in thick- 


nesses of 4, 5/16, and %4 in. Mold- 
% Monel Screen—Mesh cloth in sizes 4” to ¥%”, larger sizes Cast Alloy Corp. 
standard with .027 perforations. Self-centering guides pre- 
vent crushing. 














Semi-steel Body—For rugged service. Sizes 4” to 2”. For : 
steam pressures to 250 psi, cold pressures to 400 psi. _ 6—Water Bath Won’t Go Dry 


a ‘ A new portable water bath for lab- 
Easy Installation—New V-shaped gripping lugs on inlet P ec 


as , oratory use incorporates a_ special 

— | talled with any type 
and See—ny Se eainy Se ie | water feed device which prevents it 
wrencn, | 


from “boiling dry” for as long as 10 
CAST STEEL “Y” STRAINER hrs. on low heat and 4 to 5 hrs. on 
Available for pressures to 600 psi, screwed | high heat. The bath employs two 
” and flanged. Sizes 4” to 4”. electric immersion type heaters, has 
*Reg. Trade Mark | @ Monel exterior and tinned copper 
| interior. It measures 15 in. in diam- 
STRONG, CARLISLE & HAMMOND COMPANY eter and 7 in. high and weighs 24 
1392 West 3rd Street aici | lbs. Fisher Scientific Co. 
Cleveland 13, Ohio Reg. Trode Mork 








No. 070 Small Trap 80 Series Trap “T” Type Strainer 


WSuoON 
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ueRES THE TIP 


that saved a refinery *13,200 
in steeplejack labor! 











FLARE STACK at the plant of a 
large Ohio refiner. Its Inconel! 
flare tip, installed 3 years ago, 
has already lasted 6 times as 





long as tips previously used, has 
saved $4,400 a year in steeple- 
jack labor charges. (Above) Close- 
up view of the corrosion-resistant, 
heat-resistant Inconel tip. 





EMBLEM . OF SERVICE 





In three years, a large Ohio refinery has saved 
$13,200 in steeplejack charges. 


The story is told here for the first time... 


Until 1946, the average life of a flare tip on the 
main stack at this plant was six months. By that 
time, the tip was ready to be taken down and re- 
placed — at a cost of $2,200 for steeplejack labor 
alone! 


Too much, agreed engineers, so they started 
looking for flare tips that would last longer. As a 
result of their experimentation, steeplejack labor 
for flare tip maintenance and replacement on this 
stack has not cost a cent since 1946. 


What happened? They had a flare tip built of 
heat-resistant, corrosion-resistant INCONEL*. To 
date, it has delivered six times the service of the best 
flare tip previously used — and it’s still on top of the 
stack, still holding out against corrosive gases, soot 
deposits and high temperatures. 


INCONEL is regarded as one of the outstanding 
alloys for withstanding red-heat temperatures with- 
out scaling or cracking. Like all INCO Nickel Alloys, 
it has remarkable resistance to corrosion. In addi- 
tion, it can be cut, bent, formed, machined and 
welded by ordinary shop methods. Welds are as 
resistant to heat and corrosion as INCONEL itself. 


So think of INCONEL for refinery applications 
that demand a metal with exceptional resistance to 
corrosion and high temperatures. And remember to 
turn some of your problems over to our Technical 
Service. These men know what has been done (and 
what is being done) to provide durable metals for 
your kind of work. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. “Reg. U. S. Pat, Off. 


% 
ICOM EL vou. Partner in Progress 
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90% Saving 


Cleaning 
Trays and Caps 


EMOVING carbonized, 

gummy deposits and sludge 
from the trays and bubble caps 
of a 44 ft. x 3 ft. diameter, 26- 
tray stabilizing tower was es- 
. timated by one refiner to cost 
near $1,000. But when the job 
was handled the Oakite way . 
by circulating a hot Oakite 
detergent solution . . . the 
cleaning job was completed at 
less than one-tenth this esti- 
mated cost. And the tower was 
put back into service faster. 


Get FREE procedural data on 
this and other Oakite cleaning 
methods and materials. 


OAKITE PRODUCTS, ING. 
50D Thames Street, NEW YORK 6, N. Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 





Specialized Industrial Cleaning 
MATERIALS « METHODS « SERVICE 

















FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed to design, 
build, and equip complete re- 
fineries and chemical process- 
ing plants. 


Under one contract and one 
responsibility, we deliver each 
job complete... ready for 
operation. 


Wealso furnish engineering re- 
ports and surveys. Current cost 
data available at all offices. 


The H.K. 


Ferguson 


INDUSTRIAL ENGINEERS 
AND BUILDERS 





THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES IN NEW YORK, HOUSTON, 
@ CHICAGO, CINCINNATI AND LOS ANGELES 


@e0e02e000000080 
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What’s New! 





7—Hydraulic Tester 


A compact hydraulic test fixture 
has been designed for bench mount- 
ing for checking gages, valves, piping 
tubing, and the like, and capable of 
tests up to 5000 psi. The equipment 
comprises a low pressure pump for 
quick filling of equipment under test 
from a reservoir holding approxi- 
mately 3 gals. Higher pressure units 
can be supplied. J. N. Fauver Co., 
Inc. 





8—"Teflon” Packing Gaskets 


Tetrafluorethylene, “Teflon,” the 
plastic material inert to all known 
chemicals up to 550° F., is now avail- 
able in two new forms of packing or 
gasket material. ‘“Chemiseal Snap- 
On” gaskets have been designed to 
accommodate deflecting and mis- 
alignment in assembling sections of 
conical-end glass pipe, with smooth 
flow of materials inside. Chemiseal 
No. 711 packing for shafts and pumps 
is made with alternating rings of 
solid Teflon and of graphite or mica 
combined with Teflon. United States 
Gasket Co. 





9—Deodorants for Petroleum 


Development is announced of a line 
of materials, trade-named ‘“Reduc- 
tors,” for use in the reduction of un- 
pleasant odors in crude and refined 
petroleum products. The materia!s 
are not masking or covering agents 
but truly odor reducing agents. Their 
purpose is to reduce the odor to a 
point where only a slight identifica- 
tion odor remains. No special proc- 


—s 


essing other than simple mixing is 
required for their use, it is stated. 
Cost is less than % of a cent per 
gallon of the product to which they 
are added, the manufacturer says, 
44 Trinity Place Corp. 





10—High-Speed Capping Machine 


The new “Upressit-Resina” auto- 
matic capping and sealing machine, 
designed for applying Upressit re- 
seal and tamper-proof over-seals, will 
handle all sizes of cans from half-pint 
to gallon. It is said to cap and seal 
at any rate required by the filling 
machine, up to a maximum of 500 
per hour. Upressit Products Corp. 





11—Gasket Cutter 


The new “Spearhead Cutter’ is 
an all-purpose tool, combining the 
functions of a circle cutter, straight 
edge, compass, scorer, and knife in 
a single manually operated device. 
Maker states the device will prevent 
thin materials from buckling or 
“crinkling” while being cut. Circles 
of diameters from \% to 6 in. can be 
cut. Weighing less than four ounces, 
the cutter is made of phenolic plas- 
tic, 4% in. long, 1% in. wide, % in. 
high. It comes packaged in a kit 
including a cutting board, two blades, 
and two pivot pins, and retails for 
$7.50. Zimmerman Packing Co. 
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12—Tilting Filter Press | from e OPEN HEARTH \ 
\ 


Filtration can be performed with | e STAINLESS 
the filtering surface in a horizontal | 
position in a new tilt type press | ¢ STAINLESS CLAD 
which allows plate cleaning in the | e NICKEL 
usual vertical position. This offers e NICKEL CLAD 
the advantages of horizontal filtra- | 
tion, where filter aids and cake con- 
stituents may flow evenly to deposit | 
@ uniform cake over the surface | 
which will not be disturbed should 
the flow of feed be cut off at any | 
time. Yet, cleaning can be done in | 
the normal, easy, vertical position. 
T. Shriver & Co., Inc. | 


e ALUMINUM . 








13—Gate Valve 


The new 24 in. Series 150, O. S. & 
Y. Kerotest gate valve has been made | 
available, both in solid wedge Fig. 11 | 
and split wedge Figure 319 design, 
with all standard trims. Operation 
can be hand wheel, motor, bevel gear 
with pinion, or sprocket and chain on | 
pinion. Kerotest Mfg. Co. 






















Pressure Vessel 
6" e137” 
Code U-69 

Inconel Clad 14” Thickness 













14—Safety Floor Plate 


An abrasive, rolled steel, non-skid 
floor plate, “A.S. ALGRIP”, is now 
being produced by combining previ- 
ously irreconcilable materials—abra- 








National Pressure Vessels are “precision built” 
through every phase of production. Every opera- 




















sive grain and rolled steel—according | tion is handled with painstaking care by experi- 

to the manufacturer. It is recom- | enced personnel, using modern production facili- 

mended for any slipping hazard loca- ties. That’s why you can always rely on National 

tion — loading platforms, ramps, for pressure vessels that are dependable and dur- NATIONAL 
trench and hatch covers, walkways, | able for the Chemical, Processing, Petroleum and PRODUCTS 

, , , a Steel Industries. Write for proposal on your ‘ 
ete. Abrasive grain of the same type | : 
requirements. 


Pressure Vessels 
Galvanizing Kettles 
Annealing Covers 
Tin Pots 

Salt Annealing Pots 
Wire Annealing Pots 


ANNEALING BOX COMPANY Special Welded Tanks 


API-ASME Codes « Stress Relieving « X-ray *« Sand Blasting 
Pledged to Quality since 1895 
WASHINGTON, PENNA. 
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used on grinding wheels is rolled as 
an integral part of the upper portion 
of the plate. It can be sheared, 
drilled, countersunk, machined, and 
flame-cut. Plates are available in 
thicknesses from % to % in., widths 
up to 60 in. maximum and 144 in. 
long. Alan Wood Steel Co. 





15—Water Hardness Tester 

The Betz hardness test for water 
analysis is said to be more accurate 
than the soap method and more rap- 


id. Non-skilled personnel can run this 
titration method using a color indi- 
cator. Accuracy is to within 2 ppm., 
and over 1000 ppm. can be titrated 
without sample dilution. The method 
is based on the titration of a water 
sample with an organic sequestering 
agent—disodium dihydrogen ethyl- 
enediamine tetracetate dihydrate — 
which forms un-ionized complexes 
with calcium and magnesium. The 
indicator, Eriochrome black T dis- 
solved in sodium carbonate and di- 
luted with isopropanol, is red in the 


Precision--Dow Dual 
Recordomatic Titrometer 





This apparatus will pay for itself within six 
months by providing: 1, Automatic control 
of reagent feeding and; 2, Automatic plot- 
ting of titration curves. And, apparatus has 
two complete titration set-ups. 

This Titrometer is used for research, plant 
control, production control, in petroleum and 
chemical technology. Get all the facts by 
requesting your copy of Bulletin 640-A2. 


<x CLIP AND FILE THIS LISTING FOR EASY REFERENCE 


Precision—DOW DUAL RECORDOMATIC TITROMETER 





Used to control the produc- 
tion of sulfur compounds, 
penicillin, chocolate, bak- 
ing mixes, vegetable oils, 
soaps, fine chemicals, sol- 
vents and pharmaceutical 


for the study of dissociation 
constants of acids and bases, 
relative strengths of oxidiz- 
ing and reducing agents, 
etc. *Bulletin 640-A2 has 
the whole story. Request 
your copy. 


Precision Scientific 





Company 
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Precision Scientific Company 





3737 W. CORTLAND ST..-.CHICAGO 47, 1LL. U.S.A. 
~ Scientific Research G Production Control Apparatus 


OFFICES 
1382 


IN CHICAGO, 


NEW YORK, PHILADELPHIA AND SAN FRANCISCO 


| 





— 


presence of calcium and magnesium 
ions and blue in their absence. A 
complete test set is priced at $18 
f.o.b. Philadelphia. W. H. & L. D. 
Betz. 





Trade Literature 


16—Evaporation Losses 


Evaporation Losses from Cone Roof 
Tanks: second edition of a technical 
report, by R..C. Ulm, covering vapor 
concentration in cone roof tanks, 
breathing losses and filling losses; 
contains formulae for figuring vapor 
concentration and losses; illustrated. 
Graver Tank & Mfg. Co. 


17—Research Instrumentation 


How Sinclair Plans Tomorrow’s 
Processes Today is a 5-page article 
in the current issue of Instrumenta- 
tion (Vol. 4, No, 2), describing in- 
strument applications in the com- 
pany’s new research laboratory at 
Harvey, Ill. Brown Instruments Di- 
vision, Minneapolis-Honeywell Regu- 
lator Co. 


18—Air-Blasted Concrete 


“Gunite” Concrete: 28-page bulle- 
tin describing properties and uses of 
this material for fireproofing, insulat- 
ing, waterproofing and the like; in- 
cludes six pages of detailed drawings 
showing methods of application. Gun- 
ite Concrete and Construction Co. 


19—Rotary Pumps 

Pumping Viscous Materials: reprint 
of a paper by William E. Worcester, 
presented at first Pan American En- 
gineering Congress in July, 1949, de- 
scribing the application of rotary 
pumps to this type service. Kinney 
Manufacturing Co. 


20—Synchronized Proportioning 


Continuous Automatic Lube Oil 
Blending: a 12-page technical bulle- 
tin describing the proportioning 
equipment and its operation, illustrat- 
ed. Proportioneers, Inc. 


21—Centrifugal Pumps 


Pacific Centrifugal Pumps from A 
to Z, Bulletin 1; gives service specifi- 
cations, including operating tempera- 
tures, pressures, capacities for pumps 
made by Pacific Pumps, Inc. 


22—Combatting Corrosion 


Dowell Magnesium Anodes: 16- 
pages describing cathodic protection, 
which types of anodes to use, where 
to locate them, and how to make the 
installation, Dowell, Inc. 
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Republic Pneumatic Transmitters are available 
for measuring flow, liquid level, pressure or 
liquid density of a wide range of fluids. 
They employ the force-balance principle to 
convert these process variables into air pres- 
sures which vary proportionally. These air 
pressures become direct measurements and 
can be conducted to reading instruments or 
used as the measuring impulse for the actu- 
ation of an automatic controller. 


tee l fb 


FO R METERING 
Flow - Level - Pressure 


WHERE 


ACCURACY 
FLEXIBILITY 
RUGGEDNESS 


ARE IMPORTANT CONSIDERATIONS 











One of a group of Republic 
transmitters metering flow 
and level in a modern 
chemical processing plant. 


Republic transmitters have a guaranteed accu- 
racy of within 1/2 of 1% of the transmitter 
range. By making a few minor adjustments or 
substituting a few small parts, their operation 
can be easily changed to any desired range 
between a minimum of 0-0.6” to a maximum of 
0-704” of water. Their construction is more like 
that of a precision machine than of the sensitive 
instrument they are. Data Book No. 1001 con- 
tains complete details — write for your copy. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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Serving the 
Petroleum and 


Process Industries 


OIL AND GAS TANKS 
PRESSURE VESSELS 
WELDED STEEL PLATE 
CONSTRUCTION 


BUFFALO TANK 
CORPORATION 


General Sales Office 
744 Broad St., Newark 2, N. J. 


PLANTS 
Buffalo, N. Y. 
Baltimore, Md. 
Dunellen, N. J. 











What's 


New! 





23—Cleaning Refinery Equipment 

Petroleum Equipment’ Cleaning 
Tasks: a series of six pamphlets de- 
voted to (1) cleaning and descaling 
heat exchangers, (2) cleaning and 
paint stripping storage tanks, (3) 
cleaning tank car interiors, (4) sal- 
vage cleaning, (5) chemical-circula- 
tion cleaning of absorption, stabiliz- 
ing and fractionating towers, and (6) 
drum washing and _ reconditioning. 
Oakite Products, Inc. 


24—Hypersonic Processing 


Brush Hypersonic Generator de- 
scribes recent advances in the de- 
velopment of equipment for com- 
mercial application of ultrasonics; 
possible petroleum uses include blend- 
ing of lube oils and greases, and 
“rearrangement of molecular struc- 
tures.”’ Brush Development Co, 


25—Petroleum Processing Index 


PETROLEUM PROCESSING Index for 
1949: includes subject and author in- 
dex for all feature articles and regu- 
lar departments for the 12 issues of 
this magazine published during 1949; 
available about Jan. 5, National Pe- 
troleum Publishing Co. 


BARRETT FILLING & CRIMPING MACHINES 





speed packaging... 


save manpower! 


This portable, air-operated installation enables a two-man crew 
to fill, seal and stamp, ready for shipment, up to 15 five-gallon 
(35-lb.) containers per minute. No electrical connections required. 


e Handles grease and viscous fluids e 


standard containers e 


leading oil companies e 


Capacities: 5-lb. to 100-lb. 


Custom-built to fit user’s individual needs e 
Precision-machined for trouble-free, long-life operation e 
Satisfaction guaranteed. 


Used by 


SEND FOR COMPLETE INFORMATION TODAY 
BARRETT MANUFACTURING COMPANY 


1929 Miller St 


P. O. Box 8096 


Houston, Texas 





| 
| 
| 
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26—Testing Apparatus 


Petroleum Testing Apparatus, Ca‘- 
alog 705: 96 pages, lists and describes 
over 150 items of test equipment, 
with ASTM and other standard desi-- 
nations; indexed by subject and 
ASTM number; price list included. 
Precision Scientific Co. 


27—Fire Extinguishers 


Dry Chemical Fire Extinguishing 
Equipment: catalog giving descrip- 
tions and specifications for this type 
equipment; includes charts of com- 
parative effectiveness of approved 
fire extinguishers (CO,, foam, dry 
chemical) on gasoline and alcohol 
fires. Ansul Chemical Co. 


28—Centrifugal Compressors 


Commercial Application of Cen- 
trifugal Compressors and the Com- 
plementary Axial, by T. R. Foster; 
reprint of a paper presented before 
American Gas Assn., May, 1949; in- 
cludes references to a number of re- 
finery installations. Clark Bros. Co., 
Inc. 


29—Rotary Pumps 


De Laval-IMO Pumps, Catalog LG: 
describes six types of rotary pumps, 
designed to handle residual and dis- 
tillate fuel oils, crude, lubes and sim- 
ilar viscous liquids; capacities from 
0.5 to 1000 gpm. De Laval Steam 
Turbine Co. 


30—Instrument Valves 


Edward Forged Steel Instrument 
Valves, Bulletin 491: gives dimen- 
sions, weights, prices, operating data 
on new drop forged steel (carbon 
and stainless) valves for meter, gage, 
instrument and small lines. Edward 
Valves, Inc., subsidiary of Rockwell 
Manufacturing Co. 





For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETROL- 
EUM PROCESSING to _ assist 
you in obtaining more informa- 
tion on any items reviewed in 
“What’s New!” You'll find 
them facing page 1377. Just 
circle the numbers correspond- 
ing to the numbers on the items 
you’re interested in, fill in the 
bottom of the card, and drop it 
in the mail. No postage re- 
quired. 
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design patterns of all petroleum processes, 
—reproducible in any desired capacity. 


engineering, the multi-detailed step be- 
tween design and construction all coordi- 
nated by experienced planners toward one 
objective:—a satisfied refiner. 
fabrication facilities in any or all of three 
FW plants move the job along faster. 
construction experience on more than 500 
complete process units in many different parts 
of the world. 


¢ 


FOSTER WHEELER CORPORATION 


2S PPE Pa 


>500 





Vacuum Distillation 


Precise Fractionation 


Analytical Distillation 


Solvent Extraction 


Complete pilot plants and labo- 
ratory facilities are available to 
the chemical and petroleum in- 
dustries for either independent 
or collaborative investigations. 





POSIT BIRE 



































REFINING TRENDS 








“Gas” Stocks Start Winter at High Level 


TOCKS of principal refined prod- 

ucts at the end of November— 
start of the season to build up gas- 
oline stocks and to draw on light 
and heavy fuel oil stocks—stood at 
the high figure of close to 290,000,000 
bbls. .This is nearly 8,000,000 bbls. 
higher than at the same time in 
1948. 

Gasoline stocks on Nov. 30, 1948, 
were around 95,500,000 bbls. and 
they built up to 127,400,000 bbls. by 
March 31, 1949. This year gasoline 
stocks were nearly 105,000,000 bbls. 
at the end of November. Rate of 
demand for motor fuel this year has 
been 5% larger than in 1948 and the 
rate of output of this product also 
has been 5% above that of 1948. 


Distillate fuel stocks (including 
kerosine) were over 117,000,000 bbls. 


at the end of November this year, as 
compared with nearly 110,000,000 
bbls. Nov. 30, 1948. Demand, do- 
mestic and export, has been nearly 
9% less than for 9 months in 1948. 
Rate of refinery output has been be- 
low that of 1948 by about 13.7%. 
Severity of the weather in the com- 
ing weeks will determine the extent 
to which these stocks are reduced 
over the winter. 


Residual fuel stocks Nov. 30, 1949, 
were about 67,000,000 bbls., as com- 
pared with 77,000,000 bbls. Nov. 30, 
1948. Most of the decrease as shown, 
however, is due to a reclassification 
of these stocks at the start of 1949. 
Demand for this product has been at 
the rate of between 4 and 5% less 
than in 1949. From Nov. 30, 1948, 
to March 31, 1949, stocks of residual 


fuel oil were reduced by nearly 19,- 
000,000 bblis., again a large share of 
the decrease being due to the re- 
classification. Refinery output of re- 
sidual fuel is 10% reduced from 1948 
operations. 


The estimated average rate of 
crude runs to stills in November was 
7.2% less than for November, 1948. 
An increased amount of imported 
crude was run and runs of domestic 
crude were down to around 4,809,000 
b/d, 9% less than for the same pe- 
riod in 1948. 

Refinery output of gasoline was 
still under motor fuel demand in 
November, Fig. 2, this relationship 
differing from the past two years. 

The rate of refinery output of dis- 
tillate fuels (including kerosine) in 
November was nearly 10% under 
that of November, 1948. For 9 
months of this year the rate of put- 
out was 13.7% less. 


Fig. 1 — Runs to Stills — Domestic Crude Dropped in November 
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Yields on Crude Run to Stills 


(Bureau of Mines Data) 
Gaso- Kero- 
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18.0 
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End-of-Month Inventories, Refinery Products, 1000 bbls 


Gasoline 
104,013 
103,850 

92,426 


Oct. 31, 1949 (API data) 
Sept. 30, 1949 (Bof M data) ... 
Oct. 31, 1948 (B of M data) .. 


Kerosine 
28,275 
27,115 
26,283 


Distillate 
90,838 
83,200 
82,920 


Residual 
69,400 
67,981 


72,363 


Total 
292,526 
282,146 
273,992 





Crude Runs to Stills———— 


Domestic 

4,799,000 

casccccece Grau 
—474,000 
(9%) 
1,338,350 
1,422,685 
—84,336 
(6%) 


Foreign 
453,600 
389,900 
-+-64,700 
(16.2%) 
111,669 
87,055 
+24,614 
(28.2%) 


Noy., 1949, b/d 
Nov., 1948, b/d avg. 
Change in 1949, b/d 


9 Mos., 1949, 1000 bbls. 
9 Mos., 1948, 1000 bbls. 
Change in 1949, 1000 bbls ...... 


Through Nov. 26, 1949 only. ** Estimated. 


U. S. Refinery Operations, bbls 


Motor Fuel Supply 
Gasoline Natural 
from Siended 
Crude Used Direct 
2,345,000 300,000 
2,320,000 306,000 
+ 25,000 
(1.1)%) 
635,313 
605,241 
+30,072 
(4.9%) 


Total 
5,262,300 
5,672,100 

—409,800 
(7.2%) 
1,450,019 
1,509,740 
—59,721 
(3.9%) 


Total 
2,645,000 
2,626,000 
+19,000 

(0.7%) 

715,358 

680,702 

+34,656 


(5.19%) 


Kerosine 
302,400 
362,000 
—59,600 

(16.5%) 
72,785 
90,491 
—17,706 

(19.5%) 


80,045 
75,461 
+4,584 


(6.1%) 


Distillate Production 


——Residuals 


Refinery 

Total Production 
1,305,400 1,140,000 
1,443,000 1,277,000 
—137,600 —137,000 

(9.7%) (10.7%) 
320,420 316,774 
371,282 348,237 
50,862 —31,463 


* (13.7%) (9.0%) 


Distillate 
1,093,000 
1,081,000 
—78,000 
(7.2%) 
“47,635 
289,791 
—33,156 
(11.8%) 


Imports Total 
285,000** 1,425,000 
137,000 1,414,000 
+-148,000 +-11,000 
110.8%) (0.89%) 
19,003 365,777 
40,654 388,891 
+8,349 —23,114 


(20.5%) (5.99%) 
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Fig. 2 — Motor Fuel — Supply and Demand About in Balance 
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The motor fuel demand line and the forecast demand line include, in addition to ony ewetine and natural gasoline blended at refineries, a varying * 


volume of natural gasoline used direct as motor fuel. This volume averages around 70,000 b/d. w 


Fig. 3 — Gasoline Stocks — High to Start Seasonal Increase 


1947 1948 1949 


34 DAYS 
SUPPLY 


100 
90 
80 


THIS AREA 


GASOLINE STOCKS ve 


20 


MILLIONS OF BARRELS, END OF MONTH 
MILLIONS OF BARRELS, END OF MONTH 


10 








° 
MAM J J A N J A S$ OO N Ojjis F MAM J J A S ON OD a 





Fig. 4 — Distillate Fuels — Sharp Increase in Demand in November 
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Fig. 5 — Distillate Stocks 
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where cracking stocks were dropped from this classification. 


Fig. 6 — Residuals — Demand Approaches Last Winter's Level 
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Fig. 7 — Residual Stocks — Turned Downward in November 
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* Residual fuel oil stocks July 31, 1949, (API data) new basis, 67,183,000 bbls. Stocks July 31, 1948, old basis, 66,262,000 bbls: July 31, 1947, 52,808,000 bbls. 
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Fig. 8— Production of Natural Gasoline and Production Forecast 
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Natural Gasoline Statistics 


(Bureau of Mines Data) 
















e = / e Production, b/d, avg. 
Fig. 9—Stocks of Natural Gasoline mare 2 
& Butane Naturals Total ~ 
° September, 1949 ... 166,000 276,000 442,000 
(Days supply figured in terms of current demand) September, 1948 |... 145,000 «289,000 «384,008 
Change in 1949.... 421,000 +-37,000 58,000 











(14.5%) (15.5%) (15.1%) 
—Total Production, 1000 Bbis.— 

9 Months, 1949..... 42,420 70,933 113,353 

9 Months, 1948..... 38,745 67,593 106,33 

Change in 1949..... +3,675 +3,340 +7,015 

= F (9.4%) (4.9%) (6.6%) 
Fe 6 ——Principal Demand b/d avg.— 
> - Supplied LPG for 
= - Blended at Direct as Fuel & 
Z z Refineries Motor Fuel Chemicals 
a = September, 1949 ... 249,000 53,000 127,000 
FI FI September, 1948 ... 198,000 67,000 114,000 
« 4 — a SE 
F | s Change in 1949..... -+-51,000 —14,000 +13,000 
r S (25.7%) (20.8%) (11.4%) 
o STOCKS AT GASOLINE PLANTS o —tTotal Demand, 1000 Bbis.—— 
3 ry 9 Months, 1949..... 62,382 15,635 31,613 
3 3 9 Months, 1948..... 55,524 17,946 29,790 
= = sian ‘iviaiaitanies: atime 
Change in 1949..... +6,858 —2,311 -+1,823 











(12.3%) (12.8%) (6.0%) 
Stocks, End of Month 1000 Bbis. 
Gasoline 
Refineries Plants Total 
August, 1949 ...... 2,500 5,107 7,607 
August, 1948 ...... 1,817 4,470 6,287 
Change in 1949..... +683 + 637 +-1,320 
(37.6%) (14.3%) (20.9%) 






Fig. 10— Principal Demand for Natural Gasoline 
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Warren operates a fleet of approximately 2600 
Natural Gasoline and LP Gas tank cars and 9 
terminals for Natural Gasoline and LP Gas with a 
total storage capacity of some 89,400,000 gallons. 


Se 




























WARREN PETROLEUM CORPORATION lai 


Producers, Manufacturers, Export Terminals: Corpus Christi, Port Arthur, Baytown, 


Lp ETTIITIIIE 


Exporters and Marketers Texas City, and Norsworthy, Houston,-Texas. 


: TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 
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Crude Oil, Natural Gasoline and Liquefied Petroleum Products 





Blistering heat! Idling! Overloads! 


Choking clouds of dirt and dust! 


It takes high-quality, rugged 


lubricants to keep modern,. 


heavy-duty gasoline and diesel 


equipment in good running 


order. That's why engineers 


prefer to use Heavy-Duty 


Lubricants improved with 


ENJAY PARAMINS additives. 


Proved PARAMINS mean improved oils and fuel 


PARATONE — for improved viscosity index. PARAFLOW— for lower stable pour. PARATAC— 
for tacky oils and greases. PARAPOID —for E. P. gear oils. PARANOX—for oxidation control 
and detergency. PARASHEEN—for better appearance. PARADY NE—for improved gasoline. 
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ENJAY COMPANY, INC. 


15 West 5ist St., New York 19, N.Y. 
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PIONEERS IN CHEMICALS FROM PETROLEUM 
Additives, Alcohols, Esters, Ketones, Plastics 
and Oil-Resistant Rubbers 
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(UESTIONS and ANSWERS 





Gasoline and Cycling Plant Operation 


Points to Keep in Mind 
In Compressor Lubrication 


Discuss the general factors af- 
fecting proper lubrication of gas 
and air compressors? What may 
be done to prevent carbon de- 
position on packing, rods and 
valves, as well as scoring? 


We claim no authority to discuss 
lubrication problems to the extent 
of recommending a specific lubricant 
for a special condition. Experience 
has shown the following contribute 
to the problems encountered in lubri- 
cating cylinders and piston rod pack- 
ing: (1) operating compression ra- 
tio; (2) cylinder operating pressure, 
(3) jacket water temperature, (4) 
type of gas handled, (5) single or 
multistage operation, (6) dirt and 
contamination in gas, (7) adequacy 
of maintenance. 


The compression ratio determines 
the gas discharge temperature and 
the differential pressure across pis- 
ton rings and packing rings. If low, 
discharge temperature and differen- 
tial pressure will be low. With a dry, 
sweet gas there is little lubrication 
problem, since with a low discharge 
temperature there is little likelihoood 
of hard deposits forming on valves 
and the oil need not have high film 
strength to seal the pressure. An 
SAE 30 or 40 oil without additives 
may be used, or the same oil as in 
the engine crankcase. 


Oil having a high film strength 
and minimum of carbon residue must 
be chosen when the compression ra- 
tio is high, giving high discharge 
temperatures and pressure differen- 
tials, The high temperature natural- 
ly decreases oil viscosity, therefore 
requiring a higher viscosity. Should 
a discharge valve stick or break, 
cylinder temperature will increase 
markedly and, if on the crank end 
of the cylinder, there is a possibility 
that a carbon deposit will form on 
the hot, uncooled piston rod or the 
packing. Too, the extra heat may 
break down the lubricant on the cyl- 
inder, giving rise to blow-by and ul- 
timately scoring. 

Increasing discharge pressures re- 
quires higher film strength in the 
oil, else blow-by and scoring will 
result. Low pressure cylinders al- 
ways are much larger than high- 
pressure cylinders, requiring addi- 
tional oil feeds for proper lubricant 
distribution. It is advisable to use a 
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The practical data on gasoline 
plant operating problems given in 
this department this month is 
taken from papers and discussions 
presented at the Southern Region- 
al Meeting of the Natural Gaso- 
line Assn. of America, at Tyler, 
Texas, Oct. 14. 


selected concern problems which 


The questions 


are common to many plant opera- 


tors. 


As always, questions from read- 
ers are invited pertaining to the 
above or other features of gaso- 


line and cycle plant operation 











light oil in low pressure cylinders 
to simplify the distribution problem 
and reduce drag. 


Use a heavier oil if pressures are 
increased and if above 2000 psi. Vis- 
cosity will be reduced when hydro- 
carbons are compressed to high pres- 
sures because the gas tends to go 
into solution in the oil and this must 
be compensated for. Table 1 shows 
this effect for an oil saturated with 
natural gas at high pressures. 


Adding neutral fatty oils to lubri- 
cants for high pressure cylinders has 
proven satisfactory in the field. Cyl- 
inders of 5 to 6 in. diameter oper- 
ating at 4500 psig. have been suc- 
cessfully lubricated with oil having 
viscosities from 160 to 260 Saybolt 
Universal at 210° F.; somewhat light- 
er oils, compounded with 5 to 15% 
neutral tallow or lard oil, also have 
been used. Some cycling plants, 
however, have reported sand plug- 
ging when such lubricating oils were 
used but this does not seem to be 
a general rule. 


Increasing jacket water tempera- 
ture may minimize lubrication prob- 


lems when handling a wet gas, or 
one saturated with moisture. When 
the wall is cooler, liquid is likely to 
condense, washing the oil from the 
cylinder or thinning it. Keeping the 
wall at a relatively high tempera- 
ture minimizes condensation, although 
a higher viscosity oil may be neces- 
sary to compensate for the tempera- 
ture effect. 


Increasing wall temperature will 
not work if the gas contains liquid 
slugs. If the liquid is water, it is 
advisable to use an oil which will 
emulsify with oil rather than be 
washed off. A water-in-oil emulsion 
is much better than oil drops sus- 
pended in water. 


The type of gas pumped will affect 
the lubricant if it contains H,S, 
moisture, hydrocarbon liquids, oxy- 
gen in large proportion, chlorine, or 
chemically active gases. For H,S 
or constituents tending to wash the 
oil from the walls, flooding with 
mineral seal oil is a useful expedient, 
or compounding with rapeseed oil or 
tallow oil. Petroleum oil cannot be 
used to lubricate compressors han- 
dling oxygen, which forms an ex- 
plosive combination with the usual 
petroleum products. Chlorine forms 
gummy sludges and deposits. When 
sludging or deposits form with a 
supposedly inert gas, chemical analy- 
sis of gas and sludge should be made 
promptly, 


Lubrication of the first stage cyl- 
inder of a multistage compressor may 
be treated as for a single-stage ma- 
chine. The second and subsequent 
stages may give trouble if liquids 
condensed from the gas in the inter- 
coolers are not removed. Otherwise, 
entering under high pressure, the 
slugs or drops will have high enough 
velocities to remove lubricant from 
cylinder walls and piston rod by im- 
pact alone. Such coolers should be 
equipped with adequate separators 
and drains and, in general, velocities 
through liquid knockout drums 
should be well below 1 ft. per second 
to avoid liquid carryover. 


Dirt in a gas creates a compressor 





TABLE 1—Viscosity Reduction Due to Dissolved Natural Gas 


Saybolt Viscosity 
210° F. 
7 


Oil Sample 100° F. 
Commercial SAE 30 ............ 519 
Ea ee 

Refined castor oil 


Ratio absolute viscosity at atmospheric 
pressure to that at 3000 psig. 
85° F. 120° F. 


154° F. 186° F. 


11.6 2. 


5.1 3.5 8 
8.7 4.1 3.9 
2.4 2.0 1.8 
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Questions and Answers 








— 


cylinder problem which cannot be scrubbers and cleaners, it is essen- broken in before full pressure is ap- 
corrected by any lubricant. Hard tial to install a flushing system to plied to the cylinder, 
particles abrade cylinder surfaces and wash away any deposits which may 







When new packing is installed, the 















interfere with ring and valve seat- tend to form. piston rod should be well swabbed 
ing; some contaminants may pro- Proper maintenance and operation with oil. During  breaking-in, oil 
mote oil oxidation or decomposition; will solve many compressor “lubri- should be scraped from the rod as it 
others adhere to oil-wet surfaces and cation problems.” Pressure and tem- accumulates and examined for traces 
build up deposits in packing rings, perature gages in suction and dis- of metallic powder which is always 
valves and discharge passages. Often charge lines, with a good daily read- prevalent until the rings are fully 
so-called carbon deposits are largely. ing record, often will indicate me- seated. Pressure should be applied 
composed of contaminants brought chanical troubles which otherwise slowly and under no circumstances 
in with the gas. Sulfide-rich gases may be erroneously attributed to the should full pressure be placed on the 
generally form a black, dense de- lubricant. When new piston rings cylinder until all traces of these me- 


posit which looks like carbon. If and packing are installed, they 


tallic powders are gone and the oil 
these cannot be removed by suitable should be flooded with oil and well 


is clear. 
The question of how much oil to use 
in lubricating a compressor cylinder 
| is often asked. A safe value is about 
| 1 pt. of oil per 2,000,000 sq. ft. of 


a = « | surface swept per day for a cylinder 
= s | handling dry, sweet gas at moderate 
a | compression ratios. This quantity 
= = La | should be decreased slightly for 
: [AR 1] [: | { 
) Lg % 4 
a. =e 






















large cylinders and increased slightly 
| for small ones. An excellent test is 
| to remove a valve and feel the cyl- 
inder wall. If dry, more oil is needed; 
if pools of oil are observed on the 
bottom of the cylinder or in the dis- 
charge passage, the oil rate may be 
| reduced. 
a In the solution of most special lub- 
f “|: f- P | rication problems, actual trial of a 
il mt | Ol | given lubricant is much more im- 
| portant than specifying a set of num- 
a a? 4 bers which are fundamentally man- 
“il ly Ncicl t; | ufacturer’s specifications and which 
‘: often have little connection with the 
| ability of an oil to lubricate a given 
surface adequately or remain stable 
under adverse conditions, Viscosity 
is the most important specification; 
color, carbon residue, and viscosity 
index are of little value unless the 
nature of the base stock, extent of 
| refining, and additives used are also 














Fatty Acid manufacture is our 














business. Specialization down | known.—F. M. MecNall and E. H. 
HARDESTY through the years enables us to Flaherty, Clark Bros. Co., Inc., Olean, 
FATTY ACIDS offer our customers the best ser- N. Y. 
Red Oil vice on fatty acids and their 
Glycerine derivatives obtaina‘sle anywhere. 


Tips for Cooling Tower 


Stearic Acid No need to place your orders | Preventive Maintenance 
White Oleine unreasonably far in advance. Our 








aici tints production is so geared that we | What are your recommendations 
can meet vour orders on the de- for cooling tower maintenance? 
Hydrogenated Felty livery date you specify. Try A frequent cause of poor tower 
Acids Hardesty’s “personalized” _ ser- performance is accumulation of trash 
Animal and Vegetable vice on your next fatty acid or- in the distribution system. An occa- 
Distilled Fatty Acids der. You'll like the way we do sional cleaning is required. Open 
business and the quality stand- ae GUEREny see SeeneNNe wot 
- cause they are easy to clean. Spray 





ards of our products we'll let nozzles should be readily removable 


speak for themselves. for cleaning or replacement. 


While California redwood will last 
almost indefinitely in water, deligni- 
fication will occur if the pH value 
exceeds 8.5 and water preferably 


. should be maintained near pH7. Un- 
HARDESTY fortunately, the effect the treated 
PRODUCTS water may have on redwood is fre- 
1: . quently overlooked. It is sometimes 
INDUSTRY'S a FACTORIES: DOVER, 


OHIO desirable to supplement treatment 
41 EAST 42nd ST., NEW YORK 17 —s LOS. ANGELES, CALIF. - TORONTO, CAN. with sulfuric acid to reduce deligni- 
fication, which can be very rapid in 
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The Ljungstrom Air Preheater is a compact gas- 


to-air or gas-to-gas heat exchanger, operating on 
a continuous regenerative counterflow basis. 
Hundreds of leading power plants and other spe- 
cial applications confirm its high level of heat 


recovery and long-term low maintenance service. 


THE 


AIR PREHEATER 
CORPORATION 


60 EAST 42ND STREET - NEW YORK 17,N. Y. 
Plant: Wellsville, N. Y. 2879 
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PRESSURE STORAGE TANKS | —S!=*"=*" 


alkaline water. Algae can be easily 

R c Q UJ | R F A c F 7 S g 0 R | é S controlled with chlorine treatment. 
Redwood is soft and therefore dii- 
ficult to hold with nails. Exterior 
boards should be inspected and re- 
nailed with copper nails as neces- 
6 sary. The interior filling should be 
maintained in good condition; yearly 
attention will be cheap but profit- 
FIG. 404 —" able. If galvanized bolts and wash- 
| HEAD ers were used in construction, they 
INIT FIG. 410- i , 7 should be replaced with brass when 
oa | corrosion starts. An annual inspec- 
tion of all castings and bolting is 

: RE & recommended. 
a ae a, Saas To avoid an accumulation of scak 
—!, - win on tower parts, a constant controlled 
5. | “ : blowdown is desirable to maintain to- 
ne — tal solids below 1000 ppm., perma- 
ABLE BRACKET : nent hardness below 200 ppm. A com- 
PooNY plete cleaning of the tower every 
year is advisable. 

Most induced draft towers are 
equipped with a right-angle speed 
reduction gear. These usually depend 
on splash lubrication; it is very es- 
sential that the oil level be main- 
tained within close limits. Generally 
the proper level is midway of the 
shaft on horizontally driven units. 

The most frequent cause of gear 

: failure is bearing failure. Periodic in- 
iG 158 if fi spection with particular attention to 
gt io unusual noise or vibration usually 
pe Tal oily, ee A —e prevents expensive repairs. 

FIG. 340 a (OME me, UTOMATIC GAUGE The next most frequent trouble 
SWING PIPE SJ t&€, results from long shutdowns, as in 
LEVEL INDICATOR 5 winter. The recommended precaution 
ee iad f GRAD is to drain the gearbox and refill to 

: the top, submerging all parts in oil 
to prevent corrosion. It is necessary 
to drain down to the proper level 
before starting up, however. Another 


YO U R TAN KS AR E SAF E method is to operate the gear a few 
- WITH "VAREC” PROVED & minutes daly. 


The cooling tower drive usually is 
APPROVED EQUIPMENT connected to the gear box with a 

torque tube and flexible couplings, all 
carefully aligned and dynamically 
balanced when installed. Carbon steel 
shafts should receive a _ protective 
The selection of reliable accessories for storage tanks becomes coating yearly. Lubricated flexible 
couplings should be checked fre- 
quently and properly lubricated 


























































increasingly difficult when higher storage pressures are involved. 


For safety sake, each fitting must be engineered to your exact | Alignment should be checked per 
tank requirements—design, materials of construction and opera- manufacturer’s instructions at least 


every six months, for unbalance in 
the drive may cause excessive vi- 
“VAREC” Equipment offers you a selection of dependable bration in the fan assembly with se- 

, : . | vere damage if not quickly remedied. 
accessories to do the many jobs required on your pressure storage ; ; . 

. Saad ; g beh eres Likewise, careful alignment  be- 
tanks. Each has been designed for dependable and efficient | tween driver and gear box is import- 
operation. Each is available in materials to meet your pressure | ant. Where steam turbines are used 
and corrosion problems. Specify “VAREC” for all your tank as drivers, it is important to check 

: the speed at regular intervals to be 

: sure the fan is not operated beyond 
CP-9 its speed rating. 

Efficiency of the fan depends 

greatly upon close tip clearance be- 


+. THE VAPOR RECOVERY SYSTEMS COMPANY — tween the end of the blade and the 


tion must all be considered very carefully. 


accessories and be sure that your tanks are safe. 














PROVED ond APP» 
Oo, 


fan ring surrounding it. The ring 
wa dee a9 must be round and uniform clearance 
30 CHURCH ST. 939 GULF BLDG. 122 SO. MICHIGAN AVE. maintained throughout the entire cir- 


TULSA HOUSTON cumference.—Neal B. LauBach, Cool- 
409 TULOMA BLDG. 821A M.&M. BLDG. ; IwWici a 
CABLE ADDRESS: VAREC COMPTON (ALL CODES) Pitted Tower Division, Hudson Engi 
neering Co., Houston. 
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Increased production is the keynote for the petroleum 
industry these days, and typical of the industry’s efforts 
to get this increased production is the expansion and 
modernization program just completed at the Paulsboro, 
N. J. refinery of the Socony-Vacuum Oil Company, Enc. 
Naturally this modernization comprises the last word in 
modern equipment to insure consistently high production 
—including Cochrane Rapid Reactors for the treatment 
of one of the most vital raw materials—water. 

Water for use in the refining processes at Paulsboro is 
drawn directly from the Delaware River and introduced 
into the Cochrane Rapid Reactors in a raw state. The raw 
water is combined with chemical reagents and preformed 
precipitates—thoroughly agitated, and passed into an 
integral settling and thickening reservoir where it is col- 
lected for further treatment. Consistent with the quickened 
pace of this modern refinery, the Rapid Reactor completes 
all four of the major water conditioning operations, and 
does them more efficiently, in a fraction of the time 
required by other cold process softening methods. 

Speed and efficiency are but two of the advantages of 


COCHRANE CORPORATION 


PROVIDING THOROUGH 
HIGH SPEED WATER 
CONDITIONING 


at the 
Paulsboro Refinery 
of Socony -Vacuum 


Cochrane Rapid Reactors. Original cost is low because of 
the simple compact design. Operating costs are. held to a 
minimum—a saving effected by more efficient use of 
chemicals. Water treatment is thorough and consistent 
because of large recirculation volume, automatic chemical 
feed and sludge blowoff, and thorough mixing. The Rapid 
Reactor is conservative in’ requirements for valuable 
space because of its high liquid velocities. ie 

Cochrane Rapid Reactors are finding wide acceptance 
wherever raw water clarification or softening is 4 problem, 
Write today for the full story of this versatile softening 
equipment. 


17th Street below Allegheny Avenue, PHILADELPHIA 32, PA. 


RAPID REACTORS * HOT PROCESS SOFTENERS 

- DEAERATORS * ZEOLITE SOFTENERS 

FILTERS. * CONTINUOUS BLOWOFF SYSTEMS 

: | a DEMINERALIZERS * STEAM SPECIALTIES 


PE 
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The Williams-Hager Flanged Silent 
Check Valve is available for every 
service .. . bodies of Iron, Semi-Steel, 
Cast Steel, Government Bronze, Stain- 
less Steel or Monel Metal . . . fitted 
with seats and discs of either Govern- 
ment Bronze, Stainless Steel or Monel. 
Standard sizes from 1 inch to 20 
inches. Write for new technical bulletin. 


THE WILLIAMS GAUGE CO. 


Pump Valves... Water Gauges . . . Gauge 
Cocks... Steam Traps... Pump Governors 
...- Feed Water Regulators... Water Columns 


3100 PENNSYLVANIA AVE. - PITTSBURGH (12), PA. | 
th eas 
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Personals 


K. O. Stowell has been made plant 
manager at the Cushing, Okla., re- 
finery of Deep Rock Oil Corp., suc- 
ceeding acting manager George Wal- 
tershausen, who 
has retired but 
will continue to 
serve Deep Rock 
as a consultant. 

Mr. Stowell! 
was formerly 
superintendent of 





Mr. Stowell 


Bay Petroleum 
Corp.’s Chalmet- 
te, La., refinery. 
He received his 
degree in chem- 
ical engineering 
from the Univer- 
sity of Colorado 
in 1930 and then became associated 
with Humble Oil & Refining Co. at 
Baytown, Texas. He became head 
of the technical service group of 
Humble’s Ingleside refinery in 1935, 
and later was appointed superinten- 





Ai 


Mr. Waltershausen 


» 


| dent of the company’s butadiene 


plant. In 1944 he moved to Corpus 
Christi to work as assistant super- 
intendent of the Great Southern Corp. 
refinery until he joined Bay. 

A Deep Rock employe for 29 
years, Mr. Waltershausen worked for 
Standard Asphalt and Rubber Co. 
after graduation from business col- 
lege in Chicago in 1907. He joined 
Deep Rock in 1920 as bookkeeper and 
stenographer, rose to superintendent, 
and has served as acting manager 


| since the retirement of former vice 


president W. E. Moody in June. 

A number of other new appoint- 
ments to Deep Rock’s Cushing staff 
have also been announced by W. J. 
Carthaus, vice president in charge of 
manufacturing and research, as fol- 
lows: 

New assistant chief engineer is 
J. F. McDonald, who received his B. S. 
degree in petroleum engineering in 
1941 and M.S. degree in 1947, both 
from the University of Tulsa. He 
has worked for Trinidad Leaseholds, 
Ltd., Foster-Wheeler, Ltd., and Phil- 
lips Petroleum Co., and served as 
chief engineer with Texas Natural 
Gas Corp. before joining Deep Rock. 


Quentin Benedict, new supervisor 
of distillation and treating, obtained 
his B.S. degree in chemical engineer- 
ing from the University of Cincinnati 
in 1942, and took two years’ exten- 








sion work at Pennsylvania State Co!- 
lege before joining Ashland Oil and 
Refining Co., where he has been shift 
superintendent the-past four years. 
Coming to Deep Rock from an as- 
sistant superintendent’s position witii 
Rock Island Refining Corp. at Indian- 


apolis, Ind., Raymond E. Feasei, 
supervisor of cracking, was with 
Kanotex Refining Co. for 18 years 
and worked for Republic Oil Refining 
Co. at Texas City four years before 
joining Rock Island in 1947. 

Robert Forsman wes graduated 
from the University of Tulsa in 1942 
with a B.S. degree in petroleum engi- 
neering, and started with Ingersoll- 
Rand Co. Later he worked for Okla- 
homa Natural Gas Co., Stanolind Oil 
Purchasing Co., and Frank Wheatley, 
Jr., before joining Deep Rock as 
supervisor of maintenance and shops. 

New supervisor of products han- 
dling is Everett W. Hubbard, Jr., who 
joined Deep Rock a year ago after 
receiving a degree in industrial engi- 
neering from Oklahoma A. and M. 
College. He served as a pilot in the 
Army Air Forces during the war 
after working for Seims Drake Con- 
struction Co. in Alaska in 1942. 


Wilson Bentley fills the newly- 
created position of industrial engineer 
which will include personnel training, 
plant sanitation, plant safety, and 
new methods. He received a degree 
in industrial engineering from Okla- 
homa A. and M. College in 1939, and 
worked a year for Midwest Construc- 
tion ‘Co. After spending five years 
in the Army Corps of Engineers, he 
joined Wilson Packing Co. as indus- 
trial engineer in 1945. He returned 
to Oklahoma A. and M. in 1948 as as- 
sistant professor of industrial engi- 
neering. 

* * * 


Fred Denig, vice president, is man- 
ager of the Production Dept. of Kop- 
pers Co., Inc., succeeding Hugh C. 
Minton, who resigned because of ill 
health. He took an active part in 
planning and building the Koppers 
wartime styrene and butadiene plant 
at Kobuta, Pa., and the U. S. Bureau 
of Mines demonstration coal-from-oil 
plant at Louisiana, Mo. 


Dr. G. Frank D’Alelio has been 
made vice president and manager of 
the Revearch Dept. of Koppers, the 
position formerly held by Fred Denig. 
A graduate of Boston College with 
a Ph. D. in organic chemistry from 
Johns Hopkins, he is a leading author- 
ity on plastics, coming to Koppers 
in 1947 after a wide experience in the 
plastics field. 


Dr. A. R. Powell, assistant manager 
of the Koppers Research Dept., has 
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been made associate manager. He 
joined the company in 1923 after four 
years of research on coal, gas and 
other fuels for the U. S. Bureau of 
Mines. He served on the Technical 
Mission to Germany for the U. S. 
Army. 


* * * 


Richard E. Taylor is now asst. 
plant superintendent at the Worland 
gasoline plant, Worland, Wyo., of 
Pure Oil Co. He was previously with 
the company at Charleston, W. Va. 

* * * 


James E. Connor, Jr., and Robert 
C. Hicks are two new additions to 
the research and development depart- 
ment of Atlantic Refining Co., Phila- 
delphia. 2 


* * * 


Edward F. Everett, Jr., has joined 
Houdry Process Corp. as a _ senior 
process engineer. He comes to Houd- 
ry from the Marshall-Morman Devel- 
opment Co. of 
New York, where 
he was engaged 
for several years 
as a process en- 
gineer. Prior to 
that he was with 
M. W. Kellogg 
Co., also as a 
process engineer, 
for ten years. 

Mr. Everett 
played an active 
part in the war- 
time _ butadiene 
program, and has 
been associated with the develop- 
ment of hydroforming, both for war 
and peace-time application in the 
petroleum industry. 

* * * 


Mr. Everett 


E. R. Wagner, formerly plant su- 
perintendent at the Slaughter gaso- 
line plant of Stanolind Oil and Gas 
Co. at Sundown, Tex., has been trans- 
ferred to the North Cowden gasoline 
plant at Odessa, Tex., as superin- 
tendent. He will head the new plant 
office which Stanolind has established 
to serve the North Cowden plant. 

* * * 

Kenneth E. Kingman has been ap- 
pointed manager of manufacturing 
for Union Oil Co. of California, and 
Elmer B. Palmer has been named 
manager of the company’s Wilming- 
ton refinery, the position formerly 
held by Mr. Kingman. 

Mr. Kingman joined Union Oil in 
1929 as a research chemist following 
graduation from the California In- 
stitute of Technology. In 1937 he be- 
came asst. superintendent of lube 
treating at the Oleum refinery, and 
finally manager of the Wilmington 
refinery in 1945. 

Mr. Palmer was graduated in chem- 
istry from the University of Southern 
California in 1920, and became as- 
sociated with Union Oil as a labo- 
ratory inspector. He held a succes- 
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sion of positions leading to his ap- 
pointment as asst. refinery manager 
early this year. 

* * K 


Charles E. Borgstrand, process sup- 
erintendent for Esso Standard Oil 
Co. at Bayonne, N. J., has been loaned 
to the affiliated Vacuum Oil Co. Pty., 
to assist in the construction of a 
refinery at Altona, Australia. 

* * *x 

C. T. Taylor is now asst. refinery 
manager at the Moose Jaw, Sask., 
refinery of British American Oil Co. 
He previously was master mechanic 
and process foreman. 

* * * 


W. F. Sims, for 25 years manager 
of the refining division of Panhandle 
Producing & Refining Co., has retired. 
Before going with Panhandle at 
Wichita Falls, Texas, he was with 
Universal Oil Products Co. in Chi- 
cugo. He has been a member of the 
American Petroleum Institute for 25 
years, and served on its board of 
councillors and on the general comit- 
tee of the Division of Refining. He 
is also a member of the board of 
directors of the Western Petroleum 
Refiners Assn. 

* * * 

A. W. Worrall, formerly with 
Houdry Process Corp., has _ been 
named assistant works manager of 
the Curtis Bay plant of Davison 
Chemical Corp., Baltimore. 

* * * 


Ira G. Dillon has left Sinclair Re- 
fining Co. and is now on the staff of 
the chemical engineering division of 
Argonne National Laboratory, Chi- 
cago, as an associate chemical en- 
gineer. 

* * * 

R. D. Waterman has been appointed 
executive vice president of E. B. Bad- 
ger & Sons Co. Mr. Waterman has 
been associated with Badger since 
1939, in charge of all construction 
activities. Prior to that he was with 
Stone & Webster Engineering Corp. 
for 25 years. 

Three new vice presidents of the 
company have also been named: A. 
J. Broggini, vice president and sales 
manager, in charge of foreign and 
domestic sales; A. J. Connell, vice 
president and engineering manager, 
in charge of all engineering, drafting, 
estimating and procurement; A. J. 
Good, vice president in charge of 
office management, contracts, and en- 
gineering and construction cost ana- 
lysis. 

* * * 

Edward L. Bryant has been ap- 
pointed head of the design and eco- 
nomics-studies groups in the tech- 
nical department at Esso Standard 
Oil Co.’s Baltimore refinery. 

* * * 


Eugene Aristoff has joined the staff 


of Atlantic Refining Co. in the refin- 
ing research division in Philadelphia. 


He recently completed work on his 
Ph.D. at Northwestern University. 


* * * 


Garrett M. Crotty is now foreman 
in the oil-conservation department at 
the Bayonne, N. J., refinery of Esso 
Standard Oil Co., replacing Robert 
G. Klose, who has retired. 


* * * 


F. E. Thompson has been appointed 
safety engineer for Warren Petro- 
leum Corp., and will direct the corpo- 
ration’s entire safety program. He 
comes to Tulsa 
after several 
years as superin- 
tendent of vari- 
ous plants built 
and operated by 
Warren. 

Starting as a 
field man in 
Brown county, 
Tex., in 1928, he 
was advanced 
through various 
positions until he 
was named super- 
intendent of the 
Fry gasoline plant in Brown county 
in 1933. Six years later he was trans- 
ferred to Warren’s new natural gaso- 


Mr. Thompson 





“Fuels of Future” Reprints 


Because of the wide interest 
shown in the section on “Fuels 
of the Future” in PETROLEUM 
PROCESSING for November, pps. 
1221-1244, this material has 
been made available in a con- 
venient reprint form. Much val- 
uable information and _ statisti- 
cal data blueprinting the petro- 
leum industry’s future supply 
and demand requirements is 
contained in the papers pre- 
sented at the “Fuels of the Fu- 
ture” session at the recent an- 
nual meeting of the American 
Petroleum Institute in Chicago, 
contained in this reprint: 

“Liquid Fuel Supplies and 
National Security,” by Walter 
G. Whitman; complete text. 

“Fuels — Their Present and 
Future Utilization,” by W. M. 
Holaday and associates; com- 
plete text, illustrations, and ap- 
pendix. 

“Effects on Refinery Opera- 
tions of Increase in Seasonals 
in Petroleum Product De- 
mands,” by Courtney C. Brown; 
complete text and charts. 

Price of the “Fuels of the 
Future” Reprint, including all 
three papers . . . 50 cents per 
copy. Address orders, with re- 
mittance, to Editor, PETROLEUM 
PROCESSING, 1213 West Third 
St., Cleveland 13, Ohio. 














Personals 








line plant at Fairbanks, Tex., 
ing as superintendent there for a year 
before being selected superintendent 
of a new plant at Salem, Ill. Follow- 
ing construction of the corporation’s 
plant in the Cumberland field near 


serv- 


Madill, Okla., Mr. Thompson was 
named superintendent in 1943, and 
remained there until his recent trans- 
fer to Tulsa. 


George Ford succeeds Thompson as 
superintendent at the Madill plant. 
Mr. Ford was assistant superinten- 
plant 


dent of the Gladewater, Tex., 





| 
| 
i 


at the time it was acquired by War- 
ren through purchase of the Hanlon 
companies. He later was advanced 
to the superintendency of the Graham, 
Okla., plant and remained there until 
that plant was was shut down recent- 
ly. 


* * * 


Bruce H. McCully recently was put 
in charge of all refining, pipeline and 
producing operations for Cooperative 
Refinery Association, Kansas City, 
Mo. His assistant in charge of refin- 
ing is Miles Cowden. 


THE SARGENT 
VISCOSIMETER 


Uscostty Measurements 


The Sargent viscosimeter 
bath has been in general 
use, in its essential form 
for more than ten years 
and because of the sound- 
ness of its design, the 
present stock differs only 
in minor refinements 
from the original models. 

Precision of automatic 
temperature control in 
the Sargent bath is actu- 


ally, at least as good as its rating of +0.02° F. and is in order to attain this degree of 
efficiency we believe an oil bath must have the following essential factors. 


1. Lagless heaters formed of heavy gauge chromel helices directly exposed to 


the oil. 


2. A high rate of circulation using directed turbine flow. 


3. Variable input to the permanent and intermittent heaters, such that the 
steady heat supply can be set to compensate the greater part of the steady rate 
of heat loss, leaving a minimum wattage to be applied by the intermittent heater, 


as the cyclic correctional increment. 
4, Double walled container. 


5. Thermoregulator of the maximum sensitivity compatible with service- 


ability characteristics. 


The proper balance of these factors makes the Sargent viscosimeter bath the 
only bath which we are certain is capable of the rated precision when using oil 
as the bath medium and-operating in the vicinity of 210° F. 


Specifications: 
Range: to 210° F. 


Dimensions: Inner jar diameter 10”, depth 10” 
Outer jar diameter 12”, depth 12” 


Precision: 0.02° F. 


Maximum Power Consumption: 1200 watts. 


$-83255 VISCOSIMETER BATH—Oil, Constant Temperature High Precision 
0.02° F., Sargent (Patent No. 2,037,995). As described, for use from 115 volt 50/60 


cycle A.C. circuits.. 


SARGENT 


$230.00 





SCIENTIFIC LABORATORY INSTRUMENTS - APPARATUS - CHEMICALS 
E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
MICHIGAN DIVISION, 1959 EAST JEFFERSON STREET, DETROIT 7, MICHIGAN 
SOUTHWESTERN DIVISION, 5915 PEELER STREET, DALLAS 9, TEXAS 





Dr. Frederick D. Rossini, chief .f 
the thermochemistry and hydroca-- 
bons section of the National Bureau 
of Standards, has been appointed pro. 
fessor and head of the chemistry de- 
partment at Carnegie Institute of 
Technology, effective July 1, 1950. 


* * * 


George C. Montgomery has been 
named asst. superintendent-admistra- 
tive of Shell Oil Co.’s Wilmington- 
Vominguez, Calif., refinery. He was 
formerly asst. superintencent-opera- 
tions. In his new position he will be 
concerned with personnel, industrial 
relations, plant protection, safety, 
public relations, employe activities 
and employe training. 

George A. Lorenz succeeds Mr. 
Montgomery as asst. superintendent- 
operations. Mr. Lorenz has been on 
special assignment in the design of 
process facilities for Shell during the 
past 18 months. 

* * * 


Dr. Herman E. Ries, Jr. of Sinclair 
Refining Co.’s research laboratories 
at Harvey, Ill., has been awarded the 
Ipatieff Prize in Chemistry for 1950. 
The prize, $3000, is awarded every 
three years for achievement in the 
study of catalysts or high pressure, 
and cites Dr. Ries for his contribu- 
tions to the knowledge of catalysts, 
particularly those used in hydrocar- 
bon conversion. The award is ad- 
ministered by American Chemical 
Society. 





MEETINGS 
. . - for the Oil Man 
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DECEMBER 


29-30, American Chemical Society, Division of 
Industrial and Engineering Chemistry, 
Christmas Symposium on Absorption and 
Extraction, Columbus, Ohio. 

29-30, American Assn. for the Advancement 
of Science, Chemistry Section, Annual Meet- 
ing, Hotel Statler, New York. 


JANUARY 


3-6, American Meteorological Society, 30th 
Anniversary and 104th National Meeting. 
Air Pollution Symposium, St. Louis. 

9-13, Society of Automotive Engineers, Annual! 
Meeting and Engineering Display, Book-Cad- 
illac Hotel, Detroit. 

16-19, First Plant Maintenance Show, Public 
Auditorium, Cleveland. 

23-27, American Standards Assn., Seminar on 
Industrial Standardization, Engineering So- 
cieties Building, New York. 


FEBRUARY 


12-16, American Institute of Mining & Metal- 
lurgical Engineers, Annual Meeting, Penna 
Hotel, New York. 

26-Mar. 1, American Institute of Chemical En- 
gineers, Regional Meeting, Rice Hotel, Hous- 
ton. 

27-Mar. 3, American Society for Testing Ma- 
terials, Committee Week and Spring Meeting, 
Hotel William Penn, Pittsburgh. 


MARCH 


26-30, American Chemical Society, 117th Na- 
tional Meeting (divided), Houston. 

27-29, Western Petroleum Refiners Assn., 38th 
Annual Meeting, Plaza Hotel, San Antonio. 


APRIL 


3-6, National Assn. of Corrosion Engineers. 
Jefferson Hotel, St. Louis, Mo. 

5-7, Illinois Institute of Technology, Midwest 
Power Conference, Sherman Hotel, Chicago 
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EDITORIAL VIEWPOINTS... 
















All Ils Not Lost If More Gas 
Does Find Its Way to Markets 


GLOOMY picture of the future for the distillate 

fuel market in parts of New England and the east, 
when an additional 2,600,000 Mcfd. of natural gas now 
authorized enters these consuming areas, was predicted 
by E. Holley Poe, of New York, in an address before the 
recent API annual meeting. This quantity of gas, said 
Mr. Poe, is equal in heating value to 50% of the distil- 
late fuel sold in this area in 1948. 


Existing gas distributing companies within access of 
the new pending and proposed lines are reported to 
have nearly 7,000,000 customers now using an average 
of 25 Mcf. of manufactured gas, as against an average 
of 75 Mcf. for natural gas customers. Mr. Poe believes 
many of these customers will switch from oil or coal 
to gas for space heating when supplies of the natural 
product are available. Several factors come to mind, 
however, that would limit the extent of such a shift. 


Many of the present local gas distributing systems were 
never intended to handle more than a cooking and water 
heating load. In fact some were installed originally to 
handle only street lighting. Even though the effective 
system capacity on a Btu. basis could be doubled with 
natural gas, it is doubtful if the capacity would be then 
sufficient to take over space heating and industrial de- 
mands. Urban householders heating with oil have con- 
siderable investment in equipment giving about as con- 
venient service as gas can supply. Even with an un- 
favorable economic factor, a more logical switch would 
seem to be from coal to gas, particularly if John Lewis 
continues to intimidate the public and the coal industry. 


Looking some years ahead, when the changes Mr. Poe 
predicts would make themselves felt, if the present aven- 
ues of consumption of distillate products keep widening, 
and if fuels for jet planes are to come from the refiners’ 
distillate cuts, the oil companies might even welcome a 
slackening in the growth of the heating oil markets. 


“Specs” for Railroad Diesel Fuel 


ERENNIALLY, the matter of standard specifications 

for railroad diesel fuel comes up. The latest sugges- 
tion is from an engineer of tests for the Baltimore & 
Ohio, as presented before the SAE National Diesel En- 
gine Meeting in St. Louis early in November, This 
authority poses the question, “Does it not appear that 
the time has come, in view of the wide acceptance of 
diesels by railroads, for the railroads, the engine builders 
and the oil companies to get together for the purpose 
of writing and maintaining a mutually acceptable rail- 
road fuel oil specification?” 


In the present state of flux in demand not only for 
diesel fuel oil but also for another distillate fuel, heating 
oils, arbitrary standards for railroad diesel fuel would 
likely have just the opposite to the desired effects, 
namely, to increase the availab‘e supply and if possible 
to reduce the cost. The burden on the refiner in manu- 
facturing supplies adequate for present and anticipated 
utilization would be greatly increased. 
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Opinions and Comments on Current Topics—— 





The rate of consumption of diesel fuel by the railroads 
has been greater than for any other petroleum products 
and at present the volume used is approaching 100,000 
b/d. Competent authorities have estimated that, by 
1953, the railroads will be using 200,000 b/d. This 
growing rate of utilization does not take into account 


, the increases in consumption of diesel fuels by automo- 


tive vehicles, and in marine and other services. 
Developments entirely outside the fuels themselves also 
in the not far distant future may influence the char- 
acteristics of diesel fuels required for railroad use. The 
new types of special heavy-duty motor oils which have 
been developed since the war may make it possible to 
use satisfactorily fuels of higher sulfur content than 
are now considered practical. This possibility is now 
being explored by some oil companies and at least one 
engine builder. Improvements in engine design now 
being studied also may temper the fuel requirements. 
The petroleum refiners in the main have adequately 
met the greatly increased demands for diesel fuels from 
all types of users in the postwar period. Competition 
among them for this business is the best insurance 
that suitable fuels will continue to be supplied in the 
volumes demanded, without standard specifications. 


The Wildcatting Paid Off 


NDER the intriguing title, “API Wildcatting in Some 

Interesting Areas’, Chairman R. E. Wilson of the 
API directors central Research Committee, presented the 
recent annual API meeting with a most enlightening ac- 
count of the basic petroleum research program supported 
by the industry under API direction. Literally thousands 
of reports have been issued over the years on the vari- 
ous individual projects, and hundreds of scientists, both 
in and outside the industry, have participated in the 
work, which started in 1926. On too few occasions, 
however, have those directing the program seen to it 
that an overall non-technical report was presented to 
the industry at large, such as that given by Dr. Wilson. 


While entirely fundamental in character, the results 
of the API basic research program have already many 
times paid out their cost, through supplying data which 
has formed the basis for improved operating techniques 
and equipment used by oil companies. For example, a 
project which began as a study of the behavior of gas 
in the ground as an instrument of oil production de- 
veloped important information about the solubility of oil 
in gas and the accompanying phenomenon of retrograde 
condensation. Through its practical application millions 
of barrels of distillate produced with gas under high pres- 
sure conditions in the ground were saved which other- 
wise would have been lost. 

The wartime manufacture of aviation gasoline was 
greatly expedited by the knowledge of the properties oi 
individual hydrocarbons in the gasoline range which had 
been developed in API research projects. New methods 
of analysis of hydrocarbons have been discovered. 

Wider acquaintanceship throughout the industry with 
the API research program would add still more to the 
benefits the oil companies can derive from the storehouse 
of valuable data now being accumulated. 
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Wherever You Have a Refinery 


Use Du Pont Gasoline Additives 


Worldwide Delivery of this Complete Line Meets Every Need 


You can simplify purchasing for your foreign 
refining operations by taking advantage of 
the worldwide delivery service on Du Pont’s 
complete line of gasoline additives. 

One order placed in this country with 
your nearest Du Pont Petroleum Chemicals 
District Office takes care of your entire gaso- 
line additive requirements—TEL Compounds 
—Antioxidants—Metal Deactivator—Dyes— 


whether your refinery is located north orsouth 
of the equator, east or west of Greenwich. 

Du Pont District Laboratories, located 
throughout the United States, are available 
to assist in evaluating fuels from your refin- 
eries and in making the proper additive rec- 
ommendations. Ask your Petroleum Chem- 
icals representative, or write the nearest 


District Office for complete information. 


GU PONY 


REG. u. 5. PaT.OFF. 


Better Things For Better Living 
-»-Through Chemistry 


Petroleum Chemicals 


E. 1. DUPONT DENEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ Wilmington 98, Delaware 


Wilmington, Del. Wilmington, Del. 
District Chicago, III. District Chicago, III. 

Tulsa, Okla. a eee Tulsa, O'.la. 
Offices: Houston, Texas Laboratories: Houston, Texas 

Los Angeles, Calif. El Monte, Calif. 





LARGE 
WELDMENTS 


Fabricated and completely machined 


by WYATT’S to your specifications. 


The example pictured is a pump 


housing with shrunk brass bearings. 
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Arrestor (WN) . . Oct. 1140 


FLANGES: Double Flange Solves Wear 
Problem on Vessel Nipples (EP)Oct, 1135 
FLARE TIPS: Waste Gas Ignitor Made Safe by 
Use of Remote Controls (EP) . .Apr. 437 
FLOCCULATION - a Method for Conditioning 
Refinery Effluent for Re-use, Dis- 
posal; F. M. Faulconer, D, L, McCann 


and H. L, Bedell. . . . « June, 656 
FLOW INSTRUMENTS: 
Chemical Feeder (WN). ..... . Nov. 1266 


Flow Instruments (WN) .. ooo s OE Ge 
Flowmeter Manufacture (WN) | - « « May, 509 
Laboratory Flowmeters (WN). . . . June, 716 


Magnetic Flowmeter (WN) . . - « May, 585 
Magnetic-type Flow yy (WN) o « Gt. AiaT 
Multiple Rotameter (WN)... July, 820 


New Device Combines ee Working 
With Flow Measurement in Single 
Unit (LP). . oo oie. 437 
New Principle in Flow Meters (WN) .Apr. 454 
Petroleum Products Meter (WN) .. July, 819 
Rotameter Float Is Unaffected by 
Liquids repegearared Solids (EP) 
— ‘ -Apr. 438 
Rotameters” (WN) <. = July 823 
Rotameters - Their Use and. neobstenien’ 
in Plant-Scale Refinery Operations; 
T. M. Hoffman. . - « « duly, 789 
Sight Glass with Valve’ (WN) ove ee OR 
FLUID CATALYTIC CRACKING: 
Fluid Cracking (WN) .... - . Apr. 454 
Giant Silencer Cuts Noise in Half On 
Fluid Cracker; William C, Uhl 
- « Sept. 985 
Space Velocity “Charts Aid Operation of 
Fluid Catalytic Cracking Units; 
ad. OB, Gaeps « Oct, 1104 
Welding haves” 20% in Steel in Cat- 
Cracker Equipment ,..... .Feb, 139 
FOAM INHIBITORS: Lube Oils Defoamed by 
Activated Charcoal (T). . . . Sept. 957 
FOREIGN DEVELOPMENTS: Foreign Refining 


(WN). . eee 6 Oo © & oe eee 
FORGINGS : 
Improvement by Forging (WN) . .. .May, 601 


Steel and Alloy Forgings (WN) . . . Jan, 97 
FRACTIONATING TOWERS: 
Bubble Tray Research (WN)... . June, 719 
Column Grid Trays (WN). .... . .Mar. 318 
Sectional Bubble Tray (WN). .. . June, 713 
Workman Can Move Both Ways Through 
Fractionator Manways (EP) . , Oct, 1135 
FRACTIONATION : 
Pressurized Still Gives Comparable Data 
in Crude’O0il Analyses at any Alti- 
tude -.« Dec, 1353 
Radiant Energy "aids Separation of Con- 
stant Boiling Mixtures (EP) , .Feb. 185 
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FRACTIONATION: Continued 
Short-Cut Process Design to Increase 
Propane Recovery; Charles F, Sand- 
erson and Alan 8, Glendening: 
Article ear sggtnr Distilla- 
tion, .. - «May, 530 
Article 6--Multi- “stage Distilla- 
tion, Calculations, . . .June 667 
Article 7--Gas Fractionation Aug, 893 
Article 8--Gas Fractionation, 
Calculations .., ee Sept. 999 
Vacuum Distillation of Lubricating 
Oils; Peter J. Gaylor (PT). . . Jan. 70 
Vacuum Pipe Still Supplies 23,000 b/d 
Gas Oil Charge for Cat Cracker; J, 
Marshall Naugle ... " Dec. 1346 
Valveless Head Prevents Contamination 
or Other Failures in Distilling 
Columns (LP). .... + « « dune, 698 
Vapor Pressure Control Basis for Im- 
proved Fractionation (EP) . . Feb. 186 
Vaporization Equilibrium Constant and 
Activity Coefficient Charts; K. A, 
Smith and R. B, Smith... . Dec, 1355 
FUEL OIL: 
Fuel Oil Additive (WN). .... . .Apr. 447 
Fuel Oil Treatment (WN)... .. .Apr. 448 
FUELS: (see also Synthetic Fuels, and 
specific types of fuels) 
Fuels-Their Present and Future Utiliza- 
tion; W. M, Holaday, R. E. Albright, 
T. L, Apjohn and L, R, Steffens 
e « Mov. 1233 
Liquid Fuel Supplies" and National Se- 
curity; Walter G. Whitman . . Nov. 1222 
Spotlight on Distillate Fuels (Ed) 


tek ao oe ee ee 3 6 eee 
FURNACES: (see also Burners) 
Combustion Control (WN)... .. Nov. 1273 
Furnace Construction (WN)... .Sept. 1032 
Low-cost Heater Design — - « Sept. 1025 
Tubular Heaters (WN)... oe « « hee. 45 


G 


(see Inspection Equipment, and also 
various types of instruments) 
GAS ANALYZERS: 
Automatic Gas Analyzer (WN) . . .Sept. 1032 
Continuous Sulfur Analyzer (WN) . Nov. 1268 
Find Specific Gravity of Gases Rapidly 
With Improved Design in Gravito- 
meters; O. H. Dawson and J. A. 


GAGES : 


Snyder (LP) . ‘ ieee ok 

Flue Gas Analyzer (WN). rr, 

Infra-red Analyzer (WN)... . . Oct. 1146 
GAS, NATURAL: (see Natural Gas) 


GAS, SYNTHESIS: (see Synthesis Gas) 
GAS, TURBINE: (see Turbines) 


GASIFICATION OF COAL: (see Coal Gasifica- 
tion) 
GASKETS : 
Flexible Metal Gasket (WN). . . . Oct. 1145 
Gasket Cutter (WN). P « « « Dec. 1380 


Gaskets, Packing, Hose (WN) . - -Sept. 1034 
"Teflon" Packing Gaskets (WN) . . Dec. 1380 
Tough Plastic Improves Seal in Centri- 
fugal Pump Bearing (EP) . . . June, 709 
GASOLINE: (see Motor Fuels, Aviation 
Fuels) 
GASOLINE AND CYCLING PLANT OPERATION: 
Acid-Resistant Gunite for Cooling Tower 


Basin Repairs, . .Oct, 1152 

Check Cooling Tower Performance "Yearly 
-Nov, 1278 

Guarding from. Explosions in Air’ Start- 

ing Systems. . . . «Nov, 1277 
Oil Tar Sludge Formation in Internal 

Combustion Engines... .Oct, 1155 
Points to Keep in Mind in Compressor 

Lubrication, . . -Dec, 1391 
Precautions Necessary "When Metering 

Wet Natural Gas... -Oct. 1155 
Proper Ink Necessary for Legible Meter 

Charts .. -Oct, 1152 
Protecting Compressors from Hos Cor- 

rosion... -Oct, 1152 
Tips for Cooling Tower Preventive 

Maintenance, ., . te««. > ee. Be 


GASOLINE, NATURAL: 
GATE VALVES: (See Valves, Gate) 
GEAR PUMPS: (see Pumps, Rotary) 
GLOBE VALVES: (see Valves, Globe) 
GOVERNMENT: (see Federal Legislation) 
GREASE: (see also Lubricants) 
Automatic Controls Make Tester Useful 
For Short-time Screening of Greases 
(LP). 4 o «2 e bee. 178 
Bearing Grease Takes” Rigorous Tests on 
Device Simulating Road Vibration 
(LP). . . June, 697 
Carbon Blacks May Replace Metal Soaps 
in Greases (PT) Dec. 1366 
Continuous Grease Process Yields "High 
Quality Product (PT). ... . Nov. 1255 


(see Natural Gasoline) 


GREASE: Continued 
New Device Combines Grease Working With 
Flow pureed in p Saag Unit (LP) 


-Apr. 427 
GUNITING : 
Acid-resistant Gunite for Cooling Tower 
Basin Repairs (Q&A)... . . Oct. 1152 
Corrosion Protection for Tanks by Re- 
inforced Gunite Linings . July, 784 


H 


HAND TOOLS: (see Tools, Hand, and also 
specific ones) 
HEAT EXCHANGERS: 
Air-cooled Exchangers (WN)... . .May, 600 
Cleanliness in all Exchangers Essential 
To Maintain High Heat Transfer 
Rates; D, P. Thornton, Jr.. . .Feb. 165 
De-scaling Exchanger Tubes (WN) . .Mar. 320 
De-scaling Exchanger Tubes (WN) .Sept. 1036 
Exchanger and Reboiler Leaks Detected 
by Device Using Commercial Gas 
Alarm (PP)... oe ce « « hee. 171 
Finned Tube Prices (WN) + 6 = sees Eee 
Heat Exchanger (WN)... ‘ - «Aug. 926 
Heat Exchangers (WN). . -Mar. 320 
Jacket Water Coolers (WN) eee . iSept, 1036 
No Damage to Bundles In These Carts (PP) 
eeecececrvseengnes so Ot, LE 
Non-fouling Exchangers (WN) . .. .Feb. 199 
Non-fouling Heat Exchangers (WN). July, 824 
Stainless Steel Exchanger (WN). . Dec, 1377 
Transfer Surface Increased in Heat 
Exchanger Redesign (EP) . . . June, 711 
Tube Temperatures Equalized in Improved 
Heat Exchanger (EP)... .. .Mar, 307 
Tubular Heat Exchangers (WN). . .. Jan, 94 
HEAT PUMP Gets Fuel Industries’ Atten- 
Wie eb be wee ee oe Oe 
HEATERS : 
Air Heaters (WN). . - - duly, 822 
Efficient Tank Heater (WN) : - » « dune, 714 
HEAVY DUTY OILS: (see Lubricants) 
HOSE: 
Flexible Metal Hose (WN). ... . .May, 601 
Flexible Metal Hose (WN). . .. .Sept, 1032 
Gaskets, Packing, Hose (WN) . . .Sept, 1034 
HOUDRIFLOW CATALYTIC CRACKING: 
A Report on Houdriflow,. .... 
Houdriflow Catalytic Cracking Applied 
to Current Economics. . ... .May, 554 
HYDRAULIC FLUIDS: Non-flammable Hydraul- 
ic Fluids epptpas for Aircraft 
o « ofee. 138 
* See Properties 


OP . + es eee 
HYDROCARBON PROPERTIES: 
of Hydrocarbons) 


HYDROCARBONS : 
Hydrocarbon Price List (WN) . .. Nov. 1275 
Standard Hydrocarbons (WN). - « Nov. 1266 


HYDROFORMING Polymer Finding New Use (T) 
cones + OE, Se 
HYDROGEN BLISTERING: 
Hydrogen Blistering of Steel a Source 
of Damage to Vessels; M. H, Bartz 
and C, E, Rawlins. .... . .Aug. 898 
Stopping Refinery Corrosion ,. . . .May, 540 
HYDROGEN CHLORIDE: Hydrocarbon Chlorina- 
tion Now Chief Source of HCl (T) 
ey ey ae “7 a .- June, 630 
HYDROGEN FLUORIDE: 
Hydrofluoric Acid (WN). .... . .Feb. 200 
Hydrogen Fluoride Tried as Desulfuri- 


zation Solvent (T). .... . June, 629 


HYDROGEN METER: Partial Pressure Is Prin- 
ciple Used in New Hydrogen Meter (EP) 
ins ee - « Feb, 186 
HYDROGENATION : (see also. Synthetic Fuels) 
Motor-operated Valve Is Found Practical 
Safety Feature on Hydrogenation 
Unit; H, M, Stine and M, M, Fink 
[tec eceoscsces eee s « ee. 
HY PERSORPTION : 
Hypersorption as Applied to Natural Gas- 
oline Processing Is NGAA Topic 
/ c+ oa eee eee ee ee eee oe 
Hypersorption for Propane Recovery 
- June, 681 
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INDICATORS: (see specific types) 

INFORMATION SERVICES: Gas Industry Sets Up 
Own Information Service (T) . . Jan. 14 

INFRA-RED ANALYSIS: (see Spectroscopy) 


INSECTICIDES: DDT Insecticides Facing 
Possible Public Disfavor (T). 
INSPECTION EQUIPMENT: 
Equipment) 
Portable Leak Detector (WN)... .Aug. 921 
Radiography-A Refinery Corrosion Inspec- 
J. H. Stewart. . . Nov. 1211 


June, 630 
(see also Testing 


tion Tool; 


INSPECTION EQUIPMENT: Continued 
The Probolog - for Inspecting Non- 
Magnetic — G. A. Nelson 
Serer iB . 
Thickness Gage (wn) : one . « -Apr. 441 
_Thickness Gage (WN) ...... . -May, 600 
INSTRUMENT AIR DRYERS: (see Drying) 
INSTRUMENT CHARTS: Proper Ink Necessary 
for Legible Meter Charts (Q&A) 


ee Be ee cece e o « Ot. - 1188 
INSTRUMENT PANELS: 
Graphic Panel Components (WN) . . Nov. 1273 
One Instrument Panel Controls All Re- 
finery Process Units; David M. 
men. O08 se « + « eee « Ot. OP 
INSTRUMENT SOCIETY OF AMERICA: Instrument 
Developments Lower Costs, Up Pro- 
cessing Efficiency, ISA Learns; 
Wesseem ©. Uhl. . 2 ee 0 0 o Ot. 107 
INSTRUMENTATION : 
Boiler Emergency Shutdown Obtained With 
Pressure-actuated Instrumentation 
Gee + «noe 1000 
Exchanger and Reboiler Leaks Detected 
By Device Using Commercial Gas 


Alarm (PP)... . -Feb. 171 
“Gadgeteering” the Valve’ Positioner; 
Ralph D. Webb... + 1 oo Te 


Gas Samples Taken Accurately and Pro- 

portional to Flow-rate (EP) . . Jan. 78 
Laboratory Instrumentation (WN) . .Feb, 197 
Pneumatic Control Detects Foam Rise, 

Solves Operation of Caustic 

Treaters (PP). .. ao» « ek. 8 
Practical Fractionator Instrumentation 

for Natural Gasoline Plant Opera- 

tions; Norman K, Rector , . . .May, 525 
Research Instrumentation (WN) . . Dec. 1382 
Rotameters - Their Use and Application 

in Plant-Scale Refinery Operations; 

Be Me UUGEEED « ce eo + oe ee OO 
Stop Entry of Catalyst Dust in Instru- 

ment Lines, Orifices (EP) . . June, 707 

INSTRUMENTS: (see also specific types) 

Boiler Instruments (WN) .... . .Apr. 454 
Control Instruments (WN) . eo « « cht. Gat 
Electronic Instruments (WN) . .. .Aug. 927 
Engine Performance Is Tested on Simple 

Miles/gal. Meter (EP)... . . Jan. 80 
Flexible Test Unit Covers Wide Range of 

Pressure and Vacuum Instruments 

(PP). ose Oe. BO 
"Gadgeteering"” “the” Valve Positioner; 

wee MMe esc oe ec oe Oe 
Instrument Catalog (WN) .... . .Mar. 320 
Instrument Catalog (WN)... . . Oct. 1147 
Instrument Developments Lower Costs, Up 

Processing Efficiency, ISA Learns; 

Wisesem C. Tek. «2c cc - Oct. 1097 
Instrument Housings (WN)... - Oct. 1137 
Instrument Prices (WN). ... -Aug. 926 
Instrument Selection (WN) . - - dan. 97 
Instruments and Valves (WN) . . Oct. 1147 
Long-life Pilot Lamp (WN) .. . Apr. 443 


Partial Pressure Is Principle Used in 


Motor Tachometer (WN) - eAug. 923 

New Hydrogen Meter (EP) . . -Feb, 186 
Potentiometers (WN) .. am - « dan. 96 
Spark Advance Meter (WN) . “soe oes oe 


INSULATION: (see also Refractories) 
Aluminum Pipe Jacket (WN)... . . Jan, 89 
Cold Pipe Insulation (WN) . Nov. 1266 
High-temperature Insulation (WN) Oct, 1143 
Insulating Outdoor Equipment, . . . Jan. 65 
Low-cost Jacket Fastener (WN) . . July, 817 
Low-temperature Insulation (WN) . .Mar. 318 
Pre-insulated Piping (WN)... . .Apr. 454 
Pre-insulated Piping (WN)... . .Aug. 927 
Pump Repairs Are Fast and Easy by 
Insulation Design (PP). - sept. 1009 
Refinery Develops Low-cost Insulation 
Procedure for Hot Oil Storage Tanks 
so « . - Dec. 1364 
IRON: (see Cast Iron, and Steel) 
ISOMERI ZATION: Recent Isomerization 


Patents (PT). - « « eAug. 915 
ISOTOPES: (see Radioactivity) 
JET FUELS: (See also Aviation Fuels) 
Drawing Jet Fuel "Specs" (Ed) 
. -Apr. 472 
New Types of Jet” Fuels. Are “Receiving 
Gtudy GC) . woo . - Nov. 1181 
JIGS: 
Jig Insures Even Build-up in Metallizing 
Worn Shafts (PP)... . Dec, 1361 


Portable Work Holders Speed Cleaning of 

Return Bends, Plugs, Pump Parts (PP) 

- - Dec, 1362 

Refinery Pipe Fabrication Time Reduced 

With Marking Jig for Cutting Weld 

Ells (PP). . ee 
Time Saving of 80% Achieved with Jig 

for Sanding and Polishing Crankpins; 

R. A, Bainter (PP). .... . June, 695 
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JOB TRAINING: (see Training) 


K 


All Types of Fuels Respond to Anti- 
Detonant Injection (T). . .. .Apr. 341 
Road Octane Number Is Proposed to Rate 
Anti-knock Performance; D, P. 
Thornton, Jr... . - - Jan. 61 
What Fuel Yardstick in Studying Mechan- 
ical Anti-knock Improvers? (Ba) 
- eJan, 104 
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LABORATORY EQUIPMENT: 
Evaporator (WN). . ‘ . Oct. 1145 
Evaporometer for Solvents ni . duly, 714 


Four-leg Support (WN) . _ . »-May, 586 
Geiger Counter (WN) . <<  « « ae ee 
High-vacuum Apparatus (WR): eo « ot. 228 
High-vacuum Equipment (WN). . .. .Aug. 928 
Laboratory Bottle Washer (WN) . . July, 818 
Laboratory Equipment (WN) . o wa ee 
Laboratory Equipment (WN) . ; .. .Apr. 455 
Laboratory Extractor (WN)... . Nov. 1271 
Laboratory Flowmeters (WN). . .. June, 716 
Laboratory Furnace (WN) ..:.. . .Feb. 196 
Laboratory Heating Jackets (WN) . .Aug. 927 
Laboratory Instrumentation (WN) -Feb, 197 
Laboratory Micro-feeder (WN). - « dan, 92 
Mass Spectrometer (WN). .. xo « he oe 
Melting Point Apparatus (WN) - - -Apr. 450 
Miniature Speed Changer (WN). . . .May, 585 
Molecular Weight Apparatus (WN) July, 819 


Photocell Device Adjusts Heat Input to 
Laboratory Stillpot (EP). .. .Feb. 185 

Polarograph Makes Rapid Analyses (WN) 

- dan, 90 

-Apr. 446 


Portable Refractometer (WN)... 
Portable Refractometer (WN) . .. .May, 601 
Preparative Centrifuge (WN) . .. June, 717 
"Push-button" Mercury Still (WN).Sept. 1026 
Rapid Analytical Balance (WN) . . Nov. 1268 
Rapid Refinery Analyses (WN). . .Sept. 1025 
Research Workers Find Practical Use for 
Walkway Grillwork, Oxygen Tanks (LP) 
— are ee Tee ee hLUCS 
Run Pour Tests at -90° F. in Dry Ice Lab 
Freezer (LP). . - - Jan, 58 
Scrubber and Trap Combined in Single 
Laboratory Device ..... . Dec. 1371 
Simple Steam Coil Is Useful for Heating 


Laboratory Air(LP). .... . June, 697 
Six-component Analyzer (WN) ... .Apr. 442 
Small-scale Pulverizer (WN) . .. .May, 591 
Sulfur Apparatus (WN) ..... . Aug. 924 
Vacuum Controller (WN). ... . .Sept. 1028 
Water Analyses (WN) .. - -Sept. 1034 
Water Bath Won't Go Dry (WN), 2 2 Dec. 1378 


LABORATORY PRACTICES: 
Aircraft Fuel Test Method More Rapid 
Through Use of Automatic Controllers 
. «May, 573 
Automatic Controls. Make Tester “Useful 
for Short-time Screening of Greases 
— Feb. 175 
Bearing Grease “Takes” Rigorous Tests on 
Device Simulating Road Vibration 
. - June, 697 
Control Unit “Assures” Constant Speed Un- 
der Varying Load on Test Engine 
. « et. 1 
Conventional Engine Test “Not “Required - 
in Procedure for Additive-type 
Lubes . . . .Aug. 911 
Evaluating Coastal “Type Crudes” for Lub- 
ricating Oils; E. C. Daigle and J. 
B. Stripling. .. -Mar. 286 
Extreme-pressure Apparatus “Modified for 
Long-time High-torque Gear Tests 
. . . duly, 804 
Find Specific Gravity of “Gases Rapidly 
with Improved Design in Gravitome- 
ters; O. H. Dawson and J, A. Snyder 
- - Jan, 54 
Motor- operated Valve” Is Found Practical 
Safety Feature on Hydrogenation Unit; 
H. M. Stine and M, M, Fink. . .Mar. 296 
New Device Combines Grease Working with 
Flow Measurement in Single Unit 
. -Apr. 427 
Pressurized Still Gives Comparable Data 
In Crude Oil Analyses at any Alti- 
tude, . « - « Dec, 
Research Workers” Find Practical Use for 
Walkway Grillwork, Oxygen Tanks 
oe Oke he Se . Mar. 294 
Run Pour Tests at -90° F. in’ Dry Ice 
Lab Freezer . . - Jan, 58 
Simple Steam Coil is “Useful for Heating 
Laboratory Air. . - « - June, 697 
Ten Fragile Glass Agitators Replaced by 
Single 16-gallon vag Mixer ; 
Blaine F, Newman, .... ° Jan, 57 
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LABORATORY PRACTICES: Continued 
Valveless Head Prevents Contamination or 
Other Failure in Distilling Columns; 
R. L. Hopkins .... . June, 698 


LATHE Dog Stops Damaged Shaft Threads 
During Cleaning or Scarifying Oper- 
ations; John C. Albright (PP) . Jan. 52 
LEAKS: (see Losses) 
LEGISLATION: (see also Federal Legislation) 
A New Threat of Regulation (Ed) , .Feb, 208 
LEVEL INSTRUMENTS : 
Electrical Strain Gages Used in New 
Float-type Level Gage (EP). . .Apr. 437 
Electronic Level Control (WN) - - Jan, 94 
LEVEL INDICATORS- ~-RECORDERS-CONTROLLER S: 
Electronic Level Gage Ups Accuracy, 
Safety in Readings (EP) . . . Nov. 1258 
Evaporation Rate Is Controlled by Liquid 


Level Mechanism (EP). . . . .Sept. 1019 
Gage Illuminators (WN). .... . .Aug., 926 
Level Gage Accessories (WN) . . .Sept. 1034 
Liquid Level Gage (WN). ...... Jan, 97 
Liquid Level Gages (WN) .... . .Mar. 320 
Liquid Level Gages (WN) . . - « Aug. 928 
Liquid Level Transmitter (WN) « « « May 599 
Multiple Level Gage (WN). ... . July, 820 
Remote Tank Level Gage (WN) . . . Oct. 1146 

LIQUEFIED PETROLEUM GAS: (see also Butane, 

Natural Gasoline, and Propane) 

LPG Odorant (WN). . . eApr. 441 


Temperature Indicator Eliminates Need 
For Pig in 12-mile LPG Products 
Pipeline; George D, Rhoads (PP) 
ee 2 ce ++. «ee aa 
LIQUID LEVEL: (see Level) 
LOADING RACKS: Walkways and Loading Racks 
Sct evev C0804 eo 
LOSSES : 


Automatic Recorder for Catalyst Loss on 
Cracking Units; J. H. Ramser & J. W. 
Hickey. ... o « « Ouly, 796 

"Bazooka" Tool Proves Useful Aid for 
Repairing Leaks in Catalyst Line (PP) 

« « « Mov. 1250 

Exchanger and Reboiler Leaks Detected 
By Device Using Commercial Gas Alarm 
(PP). o « see ave 

Non-drip Spout “cuts Waste to Minimum 
from Lube Oil-drum Filling Machines 
(PP). - « «Aug. 907 

Patch Kit Facilitates Emergency Repairs 
on Leaks in Fluid "Cat" Carrier 


Lines (PP)... . .May, 568 
=e Pay-off in Saving Vapors; William 
Uhl. . . -Mar, 249 


a. Flange Leaks “stopped Quickly by 
Injecting Slurry of Gasket Material 
(PP). . . -Apr. 425 
LPG: (see Liquefied Petroleum Gas) 
LUBRICANTS: (see also Grease, and Synthetic 
Lubricants) ; 
API Lubrication Meeting Debates Quality 
Standards for 5W Oil. . .. . Dec. 
Conventional Engine Test Not Required 
in Procedure for Additive-type Lubes 
ae . - Aug. 911 
Extreme- pressure Apparatus “Modified for 
Long-time High-torque Gear Tests (LP) 
. . July, 804 
Lube" Oils Defoamed by Activated Char- 
omit GO. we ccsrsess 
Lubricant Testing (WR). a . eApr. 454 
Lubricants and Additives (WN) . . Jan, 94 
New Approach to Sulfur Problem (Ed) 
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. . -sept. 1056 
New Lubricant Promises” to Cut Costs of 
Maintenance on Plug Valves. . Oct. 1111 


New Type Heavy-Duty Motor Oils Carry Up 
to 20% of Additive; V. B, Guthrie 
° . . Sept. 981 
Plug Valve’ Lubricant (WN) ss ae See DO 
Relative Viscosity-Temp. Number for 
Lubricants (T). . . Mar. 221 
Sulfurized Extreme-pressure Lubricants 
and Cutting Oils; Helen Sellei: 
Part 1--Literature Survey .Sept. 
Part 2--Patent Survey . . . Oct. 
Transparent Cutting Oil Uses Sulfurized 


1003 
1116 


Abietic Ester (PT). . - « Nov. 1256 
World-Wide Lube -0il Capacity, and whe 
Paul V. Keyser, Jr... Oct 091 





CODE for Regular Features: 





BR -- Book Reviews 
Ed -- Editorials 
EP -- Equipment Patent Review 
Q&A -- Gasoline and Cycling Plant Operation 
LP -- Laboratory Practices 
PP -- Plant Practices 
PT -- Patent Trends 
T -- Tomorrow in Petroleum Technology 
WN -- What's New 











LUBRICANTS, MANUFACTURE OF: 
Cit-Con Engineered for Flexible Volume 
Lube Oil Output; D. P. Thornton, Jr. 
bbe Ne ee a ae ale ee ee 
Evaluating Coastal Type Crudes for 
Lubricating Oils; E. C. Daigle and 
J.B. Stripling. ...«. «Mar. 286 
Layer of Activated Carbon on “Treating 
Clay Reduces Its Rate of Degrada- 
tion (PT) . oe « come. 361 
Modern Solvent Refining of Lubricating 


Oils; V. A. Kalichevsky: . 
Article 2--General Aspects of 
Refining. . - « Jan. 32 
Article 3--Solvent ” Dewaxing 
Processes . . . »-Feb. 145 
Article 4--Solvent Characteristics 
-Mar. 254 


Article 5--Solvent "Extraction 
Processes... -Apr. 415 
Patents Reveal New Methods ‘Used - Im- 
prove Oxidation Resistance Properties 

of Lube Oils (PT) ..... . .May, 577 
“Reverse Sequence" Dewaxing Cuts Solvent, 

Refrigeration Needs; J. M, Hinman 

and R, R. Maddocks. .... . Nov, 1215 
Streamlined Lube Plant; D. P. Thornton, 

OP. « 2 . » Nov. 1207 
Synchronized Proportioning (WN) - Dec, 1382 
Vacuum Distillation of Lubricating Oils; 

Peter J, Gaylor (PT). ec « « Can, FO 
Wash Solvent Requirements in Rotary 

Filter Operations; E. J, Reeves 


ere ee eee a ee . eAug. 885 
LUBRICANTS , RECLAIMING: 
Adsorbent Developed for Re-refining Oils 


_ eee eee 
Lubricant Reclaiming at Accelerated 


Pace (T). . Feb. 118 
Lubricant Reclaiming “will Receive 
Panel Study (T) .. - + -Aug. 853 


LUBRICATION: 
High Flash Oils Not Required for Com- 
pressor Lubrication (Q&A) . . Nov. 1281 
Points to Keep in Mind in Compressor 
Lubrication (Q&A)... . . . Dec, 1391 


MAINTENANCE : 
Accounting System Shows up Leaks in 
Maintenance Expenditures, . , -May, 535 
Cleaning Refining Equipment (WN). Dec. 1384 
Daily Maintenance Work Schedules Exped- 
ite Jobs, Prevent Delays. . . -May, 536 
De-scaling Exchanger Tubes (WN) . .Mar. 320 
Improved Shop Layout and Tooling Help 


Lower Maintenance Costs , . . .May, 9 
Organizing Plant Maintenance (API Meet- 
ing). cece eo « May, S35 


Overhead Platform (WN). e « Oct, 1141 
Planning of Plant Maintenance Topic for 

API Refining Meeting. . . . . .Mar, 248 
Preventive Maintenance (WN) . . ‘Sept. 1033 
Preventive Maintenance Wards" Off Fail- 

ures of Plant Equipment . - «May, 537 
Record Charts Improve Pump a 


° - June, 696 
Tank Maintenance’ Cage (WN) —_ .May, 586 
Tank Maintenance Scaffold (wi) - Dec, 1377 

MANOMETER, Calibrating (WN) . - « -Feb, 194 

MARSHALL PLAN Sales (WN). .... . .May, 597 


MASS SPECTROMETER: (see Spectroscopy) 
MATERIALS HANDLING: (see also Drum Handling) 
Collapsible Hand Truck (WN) . . . Nov. 1268 
Conveyor Crosswalks Improve Safety for 
Packaging Department ne (PP) 
e « © « eduly, 80 
Maintenance Cranes" (wn) : + « »« dune, 713 
No Damage to Bundles in These Carts (PP) 
Oct. 1122 
Powered Straddie Trucks Found Useful in 
Refinery for Handling Tube Bundles 
_ rr Aug. 908 
MERCAPTAN REMOVAL: (see Desulfurization) 
METALLIZING: 
Hardfacing Technique (WN) . . »May, 600 
Jig Insures Even Build-up in” Metallizing 


Worn Shafts (PP). ..... . Dec, 1361 
Metallizing Material (WN) . -Aug. 928 
METALS: (see Specific ones) 
MILITARY : 
Liquid Fuel Supplies and National Se- 
curity; Walter G. Whitman . . Nov. 1222 
Refiners' Role in Preparedness Plan 
Should Be Self-Supporting (Ed) 
- Nov, 1296 
MINERAL WOOL : inguiating’ Outdoor Equip- 
ment, oe « dan, 6S 


MINERALS Yearbook, ” 1946 (eR): : ins «oe ee 
MINES, BUREAU OF: (see U. S. Bureau of 
Mines) 
MIXERS: 
Mixer Repacked Easily (WN). . . . June, 713 
Side-entering Agitators (WN). . -Aug. 928 


Ten Fragile Glass Agitators Replaced by 
Single 16-gallon Shop-built Mixer; 
- Jan. 57 


Blaine F, Newman (LP) . . 
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MIXERS: Continued 
Turbine Agitators (WN). .... . -Aug. 928 
Vacuum Pilot Mixer (WN)... .. -Apr. 442 
MOTOR FUELS: 
Make Better Use of Octane Values in 
Present Fuels, Car Makers Urged 
- « Feb, 134 
Road. Octane Number Is Proposed To Rate 
Anti-knock Performance; D. P. 
Thornton, Jr. . ‘ves hh & 
MOTORS: (see Electric Motors) 


N 


NAPHTHAS, Catalytic Reforming of (PT) 
o ¢ 6 6 2 * 6.5 6 6 6.6 o & @ Oe, 
NATIONAL BUREAU OF STANDARDS: Antifreezes 
Subject of Standards Bureau Book- 
eee Ge) w wo oe o @ Feb, 117 
NATURAL GAS: 
All Is Not Lost if More Gas Does Find 
its Way to Markets (Ed) . . . Dec. 1400 
Congress Must Write the Rules (Ed) Aug. 944 
Gas Industry Research in the Petroleum 


811 


Field (T) .. «Mar. 222 
Gas Industry Sets Up Own Information 
Service (T)... «+ ah 
Precautions Necessary When Metering Wet 
Natural Gas (Q&A) . Oct. 1155 
Storage of Natural Gas Is Still Major 
Problem (T) . . - July, 749 


NATURAL GASOLINE: (see also Liquefied 
Petroleum Gas) 
80% Propane Recovery in Gasoline Plant 
Exceeds its Design Figure; M. E. 


Garrison, . . o « Apr. 395 
How to Increase Propane Recovery; Fe 
Thornton, Jr... . »-May, 519 


Hypersorption as Applied to Natural 
Gasoline Processing Is NGAA Topic 
. . -Apr. 408 
Improved Test Methods for Natural Gas- 
Oline Reported to the NGAA. . June, 691 
Practical Fractionator Instrumentation 
for Natural Gasoline Plant Operators; 
Norman K, Rector ... - « May, 525 
Refrigeration-Compression System Boosts 
Propane Recovery to 70%; Will Swerd- 
. ° - - « Sept, 993 
Unusual Processing Arrangements Used in 
New Carthage Gasoline Plant . Dec. 1350 
NATURAL GASOLINE ASSN. OF AMERICA: 
Hypersorption as Applied to Natural Gas- 
oline. Processing Is NGAA Topic 
- « -Apr. 408 
Improved “Test Methods for Natural Gas- 
Oline Reported to the-NGAA, . June, 691 
Step in the Right Direction (Ed). June, 736 
NEW PROCESSES: (see Processes, and also 
specific ones) 
NOMOGRAPHS: Space Velocity Charts Aid Op- 
eration of Fluid Catalytic Cracking 


Units; J. H, Gary... Oct, 1104 
NYLON Production Continues to Increase 7 
ovenees Sheva es « Oe Ee 


OCTANE RATING: 
Make Better Use of Octane Values in 
Present Fuels, Car Makers Urged 
- « «Feb, 134 
Road. Octane Number Is Proposed To Rate 
Anti-knock Performance; D. P. 
wee, Mr ccc cases + Ok S&S 
ODORS : 


LPG Odorant (WN). Apr. 441 
Masking of Odors tneluding Petroleum (T) 
. Oct, 1070 


Potent Gas Odorant (WN) oen es Oe. ae 
OFFICE EQUIPMENT: 
Blueprint Cabinet (WN). . Nov. 1272 
Portable Microfilm Device (WN) | -Sept. 1026 
OIL: (see Crude Oil) 
OIL-FROM-COAL: (see Synthetic Fuels) 
OIL SHALE: (see Synthetic Fuels) 
OIL-WATER SEPARATORS: (see Separators) 
OPERATION: (see Refinery Operation) 
ORGANIC CHEMICALS: (see Chemicals) 
OXIDATION STABILITY: (see also Antioxi- 
dants) 
Patents Reveal New Methods Used to Im- 
prove Oxidation Resistance Properties 
of Lube Oils (PT) . . »May, 577 
OXO PROCESS: Aldehydes from Hydrocarbons; 
Peter W, Sherwood. .... . July, 794 
OXYGEN : 
First Tonnage Oxygen Plant Ties In With 
Petrochemical Manufacture; Joseph 
B, Biuewerth, « « 2 0 0 ce ce cee BUT 
Oxygen Meter (WN) ........ -May, 588 


PACKING: 
Chemically Inert Packing (WN) . . Nov. 1270 


PACKING: Continued 
Gaskets, Packing, Hose (WN) . . .Sept. 1034 
High-pressure Pump al (WN) . Oct. 1142 


Packing Materials (WN). . - « « -Feb. 200 
PAINTS: 

Corrosion-resistant Paint =. - «May, 597 

Floor Protection (WN) . ‘ - » .Feb, 197 

Protective Coatings Si July, 720 


PANELS, INSTRUMENT: (see Instrument Panels) 
PATENT TRENDS IN PETROLEUM REFINING: 
Advantages Claimed for Hollow — 


Catalysts... . . .Jan, 70 
Antioxidants Improve Rust 

Preventives. . . - -Jdan. 70 
Apparatus Patents Newly “Issued for the 

Alkylation Reaction. . - « June, 703 
Carbon Blacks May Replace Metal Soaps 

in Greases . . ‘ -Dec. 1366 


Catalytic Reforming ‘of Naphthas. July, 811 
Continuous Grease Process Yields High 
Quality Product. .. - « eMov. 1255 
Desulfurization of Naphthas. « « ant. iia 
Layer of Activated Carbon on Treating 
Clay Reduces Its Rate of 


Degradation. . Mar. 301 
Lower Oxidation Products from “Hydro- 
carbons. . . -Dec. 1366 


Patents Reveal New Methods Used ‘to 
Improve Oxidation Resistance Pro- 


perties of Lube Oils .. . May, 577 
Perforated Scraper Blade Lowers Oil in 
Wax Cake... . .Dec. 1366 


Recent Developments | in Synthetic 
Lubricants are Revealed in Review 


of New Patents... ceo i 
Recent Isomerization Patents - « « Aug. 915 
Resins and Plasticizers from Petroleum 

Aromatics. .. « « Ot. 1D 


Solid Polymers from Ethylene . « Sept. 1015 
Transparent Cutting Uses Sulfurized 


Abietic Ester. .. . -Nov. 1256 
Use of Tannic Acid in Regenerating 
Spent Caustic. . . Feb. 179 
Vacuum Distillation of Lubricating 
Oils . © « * cose oe. B® 
Welding under oil. cae ece wee eee Be 
PATENTS : 
Conflicting Views Held on Issuance of 
Patents (T).. - « Sept. 957 
Patent Uncertainties” Posed. by German 
mie Cee. « « coon. « Oe, BS 
PETROCHEMICALS : 
Aldehydes from Hydrocarbons; Peter W. 
Sherwood, . - « « July, 794 
Antifreezes from Petroleum; B. H. Weil 
. Jan, 43 
Aromatics from Petroleum Face Economic 
Hurdles (T) ... . .- June, 629 


Britisher Writes Survey on “petroleum 
Chemicals Industry (BR)... ~~. 1290 
Broad List of Chemicals Is By-Product of 
Fischer-Tropsch Gas Synthesis June, 676 
Chemicals from Synthetic Liquid Fuel 
Processes (T) . . . Nov. 1182 
First Tonnage Oxygen Plant Ties in With 
Petrochemical Manufacture; Joseph 


E. Bludworth. . -Apr. 377 
Hydrocarbon Chlorination Now Chief 

Source of HCl (T) . . . June, 630 
Hydroformer Polymer Finding New Use (T) 

- Nov. 1182 

Lower Oxidation Products from Hydro- 

carbons (PT). Dec. 1366 
New Petrochemicals of Wide Applications 

( July, 749 


T ° 
Petrochemicals” in the Southwest; William 


F. Blan Br. 365 
potveloun—-Our “Chemicais Resource (Ed) 
-Jan. 104 
Solid Polymers from Ethylene 


=. Se ae cree. | 
pH: 


pH and Conductivity (WN). .... . Jan. 96 
pH Instrumentation (WN) .... . July, 821 
PHYSICAL PROPERTIES OF HYDROCARBONS: (see 
Properties of Hydrocarbons) 
PILOT PLANTS: Petroleum Processing Pilot 
Plants; Marshall Sittig . . . Dec, 1341 
PIPE: (see also Piping) 
Carbon Pipe and Fittings (WN) . .Sept. 1033 
Glass-pipe Coupling (WN). . .. .Sept. 1032 


Pipe Marking Tape (WN). . -May, 585 
Portable Shields Useful for Pipe Weld- 
ing Jobs (PP) . . Oct, 1121 


Refinery Pipe Fabrication Time Reduced 
With Marking Jigs for Cutting Weld 
Ells (PP). . erccovree Oe & 
Spiral-weld Pipe ee en aoe Oct, 1147 
PIPE JOINTS: 
Joint for Lined Pipe (WN)... . .Feb. 193 
Pipe Joint Data (WN). ..... . June, 720 
PIPE TOOLS: 
Air-operated Pipe Saw (WN). . . . June, 716 
Pattern-Making Device (WN). . . . Nov. 1272 
Pipe Ells Marked Accurately by Means of 


Simple Scriber (EP) . . -May, 583 
Pipe in Service Can Be cut With Saw a 
Valve Device.(PP) ...... July, 801 


PIPE TOOLS: Continued 

Pipe Tool Catalog (WN). .... . June, 720 

Pipe Tools (WN) . . -Sept. 1034 

Portable Pipe Threader (we) ; e+e ae ae 

- Portable Pipe Threader (WN) . . . Oct. 1139 

Refinery Pipe Fabrication Time Reduced 

With Marking Jig for Cutting Weld 
Bite GP) . 2 « cevseor rn & 
Thread Die for Ells (we): ‘ «May, 594 
PIPELINES: "Straddle Dollies" Speed Con- 
struction of Mile-long, 60-in Cool- 
ing Water Line (PP) .... . .May, 567 
PIPING: (see also Pipe) . 

Corrosion-resistant Piping. (WH) . 

Pre-insulated Piping (WN) ..... 

Pre-insulated Piping (WN)... . .Aug. 927 

Piping Assemblies (WN). ..... 

Surge Control in Piping (WN). . . June, 719 
PLANT OPERATION: (see Refinery Operation) 
PLANT pow (see Maintenance) 

PLANT PRACTICES 
Back-saving Drum Tilter Also for Wooden 
Barrels. . . . -Nov. 1252 
“Bazooka” Tool Proves “Useful Aid for 
Repairing Leaks in —- 
Line . . . . .Nov. 1250 
Bending Heavy “Plate Is Easy on Press 
Using Railroad Air Brake 
Cylinders. . . Mar. 289 
Boiler Emergency Shutdown Obtained with 
Pressure-actuated Instru- 
mentation. ... ‘ Sept. 1010 
Catalyst Plugging in Lines Is "Eliminated 
by Arrangement of Automatic Air 


Valves .. . Mar. 289 
Color Code Provides “Record on “Heat- 
treated Hand Tools. . . . Mar. 289 


Conveyor Crosswalks Improve "safety for 

Packaging Department - 

Employes . . . . -duly, 801 
Easily-read "License Plates" Give Help 

in Identification of Smaller 

Equipment. . . . . May, 568 
Electrically-heated oil “Bath Eases Job 

of Shrink-fitting Bearings on 

Shafts... . . Aug. 907 
Exchanger and Reboiler Leaks Detected 

by Device Using Commercial Gas 

arn. - « OR. BI 

Flexible Test “Unit Covers wise Range 

of Pressure and Vacuum Instru- 

ments. . - « -Nov. 1249 
Improved Gravity Table Found Useful in 

Figuring Road Oil Freight Rates; 

W. F. Krause and A. C. 

Dystrup. .. . « Mar. 291 
Inexpensive Shop-made Valve. Jackets 

Improve Flow in Asphalt Mani- 


folds. .. . . -Dec. 1361 
Jig Insures Even Build-up in 
Metallizing Worn Shafts. . . .Dec. 1361 


Lathe Dog Stops b:.maged Shaft Threads 
During Cleaning or Scarifying Opera- 
tion; John C. Albright. ... .Jan. 52 

Maintenance on Spheroids Made Safe by 
Using Mobile Workmen's "Cage". Apr. 424 

No Damage to Bundles in These 
Carts. .. -Oct. 1122 

Non-drip Spout Cuts “waste “to Mini- 
mum from Lube Oil-drum Filling 
Machines . . . Aug. 907 

Ordinary Refrigerator “Coliects Samples 
for Bacteria Tests on Refinery 
Wastes .. . . .dJuly, 803 

Patch Kit Facilitates’ Emergency Repairs 
on Leaks in Fluid "Cat" Carrier 


Lines. . . May, 568 
Pipe in Service ‘Can. Be Cut with. Saw 
and‘Valve Device... . .Jduly, 801 


Pneumatic Control Detects Foam Rise, 
Solves Operation of Caustic 


Treaters .. - « Sept. 1012 
Portable Shields Useful for “Pipe = 
Jobs -Oct. 1121 


Portable Work Holders” Speed “Cleaning 

of Return Bends, sate Pump 

Parts. . -Dec. 1362 
Powered Straddle Trucks” Found “Useful 

in Refinery for ore Tube 

Bundles. .. . . « Aug. 908 
Propane Drawoff Safe to Use, Prevents 

"Burns" to agents John C 


Albright .. . Feb. 172 
Pump Repairs Are Fast “and. Easy by Novel 

Insulation Design. .... . Sept. 1009 
Record Charts Improve Pump 

Maintenance. . . . -JdJune, 696 


Refinery Develops Low- -Cost Insulation 

Procedure for Hot Oil Storage 

Tanks. . -Dec. 1364 
Refinery Pipe Fabrication Time Reduced 

with Marking Jig for Cutting Weld 

Ells .. -Jan. 51 
Removal of Slide Valves” Is Simplified 

by Permanent Rigging on Fluid 

Unit .. . . May, 570 
Shop-built Pressure Tester Has Payout 

of Six Months 7s Man-hour 

Savings. ... cc te. SS 
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PLANT PRACTICES: Continued 


Simple Method for Rebuilding Bottom 
Prolongs Storage Tank Service Life; 

E. G. Woolman. . . ° - Feb. 169 

Steam Flange Leaks Stopped Quickly 
by Injecting Slurry of Gasket 
Material .. . Apr. 425 

"Straddle Dollies” Speed Construction 
of Mile-long, 60-in. Cooling Water 
Line... . . May, 567 

Sturdy Door- -stop Made from Scrap .June, 696 

Temperature Indicator Eliminates Need 
for Pig in 12-mile LPG Products 
Pipeline; George D. Rhoads . Jan, 52 

Time Saving of 80% Achieved with Jig 
for Sanding and ee Crankpins; 

R. A. Bainter. . . .June, 695 
"Tumb le-Bug" Turntables Found Useful 

for Wide Variety of Welding 

Operations . . - Sept. 1012 

Weld Repair Jobs on “Cast ings Are Easy 
When —** Is Used for 
Preheat. ... « sOet.. 1332 

PLANTS DESCRIBED: 

Carthage Corp., Carthage, Texas (Unusual 
Processing Arrangements Used in New 
Carthage Gasoline Plant). . . Dec. 1350 

Cit-Con Oil Corp., Lake Charles, La. 
(Cit-Con Engineered for Flexible 
Volume Lube Oil Output; D. P. 

Thornton, Jr.). -Apr. 381 

Continental il Co., “Billings, “Mont. 
(Auxiliary Reactor Desulfurizes 
Light Oils from Crude Flashing) 

(se &e 68 cece se es eee Se 

Continental Oil Co., Billings, Mont. 
(Designed to Handle Sour Crude; 

D. P. Thornton, dr.). . « « . Dec. 13888 

Esso Standard Oil Co,, Bayway, N. J. 
(Dedicate Bigger Bayway During Oil 
Progress Week). .... Oct, 1103 

Esso Standard Oil Co. Bayway, ‘YN. J. 

(Vacuum Pipe Still Supplies 23000 
b/d Gas Oil Charge for Cat Cracker; 
J. Marshall Naugle) .... . Dec. 1346 

Frontier Refining Co,, Cheyenne, Wyo. 

(Raw Crude Oil Is Charged Directly to 
2600 b/d Catalytic Cracking Unit; 
H. A. Brown, and M. J. Sterba) Aug. 878 

General Petroleum Corp., Burrel, Calif. 

(80% Propane Recovery in Gasoline 
Plant Exceeds its Design Figure; 
M. B. Garrison) ....--ec.c Apt. 305 

Gregg-Tex Gasoline Corp., Longview, 

Texas (How to Increase Propane Re- 

covery; D. P, Thornton, Jr.). .May, 519 
Kanotex Refining Co., Arkansas City, 

Kans. (Octane Protection Insured 

by Plant Revamp Program; D, P, 

Thoratom, JF.). « « « « 2 o » GUly, 790 

Magnolia Petroleum Co., Sabine Gasoline 
Plant (Refrigeration-Compression 
System Boosts Propane Recovery to 
70%; Will Swerdloff) ... . Sept. 993 

McCarthy Chemical Co., Winnie, Texas 
(First Tonnage Oxygen Plant Ties in 
With Petrochemical Manufacture; 

Joseph E. Bludworth). ... . .Apr. 377 

Pennzoil Co., Oil City, Pa. ("Reverse 
Sequence” Dewaxing Cuts Solvent, 
Refrigeration Needs; J. M. Hinman 
and R. R, Maddocks) .... . Nov. 1215 

Phillips Petroleum Co., Kansas City 
(Streamlined Lube Plant; D. P. 
Thornton, dr. }) . « 2 2 6 o + Mv. 

Shell Oil Co., Magnolia, Arkansas (How 
to Increase Propane Recovery; D. P. 
Thereten, dPid< « « + . «May, 519 

Shell Oil Co., Sheridan, Texas” (How to 
Increase Propane Recovery ; » PP, 
Thornton, Jr.). - - May, 519 

Skelly Oil Co. F Kingsmili (Pampa), 

Texas (How to Increase Propane Re- 
covery; D. P. Thornton, Jr.). .May, 519 

Stanolind Oil & Gas Co., Elks Basin, 

Wyo., pressure maintenance plant 
(Extract Sulfur from Sour Casing- 
head in Pressure Maintenance Plant) 

+ =o eee, Gi 

Texas Natural Gasoline Corp. , Abilene, 

Texas (How to Increase Propane Re- 
covery; D. P. Thornton, Jr.). .May, 519 

Warren Petroleum Corp,, Holliday, Texas 

(How to Increase Propane Recovery; 
D. P, Thornton, Jr.). .... .May, 519 
PLASTICIZERS: Resins and Plasticizers 
from Petroleum Aromatics (PT).Oct. 1129 
PLASTICS: 
amesepeaptns: meapegn to nt 


y> 
High- temperature’ Plastic. (we) -Aug. 928 
Plastics Manufacturers Actively Battle 
for Markets (T) .. . Sept. 957 
Polethy lene es Wider Applications 
ce) Dec. 1310 
Solid Polymers from Ethylene. (PT) 
. - -Sept. 1015 


PLATE BENDING: Bending Heavy Plate Is 

Easy on Press Using Railroad Air 

Brake Cylinders (PP). ... . .Mar. 291 
PLATFORMING PROCESS: New Catalytic Re- 

forming Process Shows High Octane 

Gain, Low Volume Loss . . . . .May, 553 
PLUG VALVES : (see Valves, Plug) 
POLLUTION CONTROL: (see Waste Disposal) 
a :Finding Wider Applications 


« «© « © Dec. 1310 
POLYMERIZATION, Alkylation. oc e « Came, OD 
POWER ALCOHOL: (see Alcohol) 
POWER TOOLS: (see Tools, Power, and also 
specific ones) 

PRESSURE INSTRUMENTS: 

Absolute Pressure Gage (WN) . . .Sept. 1028 

Accurate Pressure Switch (WN) . . June, 716 
PRESSURE INDICATORS-RECORDERS-CONTROLLERS : 

Pressure Controller (WN)... . . Oct. 1143 

Pressure Transmitter (WN) .... . Jan. 92 

Pressure Transmitters (WN)... . .Mar. 317 

Safe High-pressure Gage (WN). . . June, 713 

PROBOLOG for Inspecting Non-Magnetic 
Tubing; G. A. Nelson. ... Oct, 1112 
PROCESSES: (see also Specific ones) 

Catalytic Gas Processes (WN): . . Nov. 1273 

Continuous Contact Coling; A. H. Schutte, 
and W. C. Offutt. . . July, 769 

Perco Processes Explained (WN) . June, 720 

Refining by Adsorption; S, Eagle and 
d. UW. Boeet . . - . -Aug. 881 

Trends in Petroleum Refining. -May, 560 

PROPANE: (see also Natural Gasoline, and 
Liquified Petroleum Gas) 

80% Propane Recovery in Gasoline Plant 
Exceeds its Design Figure; M, E. Gar- 
TEGOR .  « -Apr. 395 

How to Increase Propane Recovery; D. P. 
Thornton, Jr. . oe » oe, SY 

Hypersorption for Propane Recovery 

- « - dune, 681 

Lubrication, “Cooling Features of Propane 
Pump Shaft Seal Cts » «6 Aug. 919 

Propane Drawoff Safe to Use, Prevents 
“Burns” to Sampler; John C, Albright 
(PP), ° eo « o eFed, 172 

Refrigeration-Compression System Boosts 
Propane Recovery to 70%; Will Swerd- 
loff. . ° e « « Sept. 993 

Short-Cut Process Design to Increase 
Propane Recovery; Charles F, San- 
derson and Alan S. Glendening: 

Article 1--Rich-Oil De-ethanizer 
- dan, 27 
Article 2--Rich-0il De- ~ethanizer, 
Calculations, .. - « eFeb, 153 
Article 3--Absorber Refrigeration 
° - « Mar, 258 
Article 4-~Absorber Refrigeration, 


Calculations, . . Apr. 401 
Article 5--Multi- “Stage Distilla- 
Cc a . »May, 530 


Article 6--Multi- “stage Distilla- 
tion, Calculations. .. June, 667 
Article 7--Gas Fractionation 
. -Aug. 893 
Article 8--Gas" Fractionation, Cal- 
culations . ..«ee-ree Sept. 999 
PROPERTIES OF HYDROCARBONS: Faraday Series 
Now Cover Cg and Cg Hydrocarbons 
Ge, » 2s .Sept. 1046 
PROTECTIVE COATINGS: * (see Paints, and 
Rust Preventives) 
PUMPS : 
Air Ejection Pump (WN). . . » June, 716 
Corrosion-resisting Pump (WN) . Mar, 313 
Cycling Jet Pump (WN). .... . Oct. 1143 
Pump Maintenance (WN) ....... Jan, 96 
Pump Repairs Are Fast and Easy by Novel 
Insulation Design (PP). . . .Sept. 1009 
Record Charts Improve Pump Maintenance 
ee 6 6. @ sds ao ey «6 Oe ee 
Stainless Filter Pump (WN). . .. .Feb. 195 
Water Pumps (WN). .... oo « OS. Te 
PUMPS, CENTRIFUGAL: 


Acid and Chemical Pumps (WN). .. .Apr. 455 
Boiler Feed Pumps (WN). . Apr. 452 
Centrifugal for Light Oils (WN) - .. Jan, 90 
Centrifugal for Water (WN). . « - Jan, 92 
Centrifugal Pumps (WN). . . . July, 817 
Centrifugal Pumps (WN). ... . . Dec. 1382 
Cooling Tower Pump (WN) .... . .May, 585 
Corrosives Pump (WN) ...  « Dec, 1377 
Corrosives-handling Pumps (WN) . -Feb. 200 


Explosion-Proof Sump Pump (WN). . Nov, 1272 








CODE for Regular Features: 


BR -- Book Reviews 
Ed -- Editorials 
EP -- Equipment Patent Review 


Q&A -~- Gasoline and Cycling Plant Operation 


LP -- Laboratory Practices 
PP -- Plant Practices 
PT -- Patent Trends 
T -- Tomorrow in Petroleum Technology 
WN -- What's New 








PUMPS, CENTRIFUGAL: Continued 
High Capacity Pump (WN) ..... 
High-pressure Refinery Pumps (WN) 


Mar, 313 


(teeaes wee « ER Be 
Limited NPSH Pumps (WN)... . . Nov. 1273 


Low Capacity Turbine Pump (WN). -Feb. 193 
Petroleum Products Pump (WN). . -Feb. 199 
Pump Inspection Easy (WN)... . .May, 596 
Refinery Pumps (WN) . Nov. 1273 
Self-priming Centrifugals (WN) Aug. 927 
Slurry Pumps (WN) . -Aug. 928 


Stainless Steel Centrifugals’ (WN) Nov. 1274 
Steam Turbine Centrifugals (WN) . .Feb. 199 


Tough Plastic Improves Seal in Centri- 
fugal Pump Bearing (EP) . 
Vapor-pressure Curves for Selecting 
a Gasoline Pump Sizes; 


. June, 709 


B. DB. Gee. se tlk ec os OR. 


PUMPS, RECIPROCATING: 


Rydraulically- operated Pump (WN).Sept. 1030 


Pump Handles Viscous Fluids (WN). . Jan. 


PUMPS, 


93 


Refinery Pumps (WN) ..... . . Nov. 1265 
ROTARY : 


Fast Unloading Pumps (WN)... . June, 718 


Inclined Inlet Ports Provide Smoother 
Pump Operation (EP) . . 

Pump Handles Volatiles (WN). . 

Reduce Wear in Gear Pumps by Altering 


-Mar. 309 
‘ June, 714 


Outlet Location —. ++ « ee oe 
Rotary Pumps (WN)... oe « et. ee 
Rotary Pumps (WN) ....... . Dec. 1382 


Rotary Pumps (WN) ....... . Dec. 1384 


Vacuum Pumps (WN) ......26-. 


R 


RADIOACTIVITY : 
Atomic Energy Still Some Distance Away 


-Apr. 454 


ea a P - « Dec, 1310 


Radioactive Tracer Manual Said to Be 


Pioneer in Field (BR) . . . . Nov. 1290 


RADIOGRAPHY- A Refinery Corrosion Inspec- 


tion Tool; J, H. Stewart. . . Nov, 1211 


RAILROADS : 
New "ACF-Talgo" Train May Affect Diesel 
Demands (T) . . Nov. 1 
Wide-Cut Diesel Fuel. Proposed for Rail 
Use . Feb, 
RECIPROCATING PUMPS : "(see Pumps, “Recip- 


rocating) 

RECLAIMING LUBRICANTS: (see Lubricants, 
Reclaiming) 

RECORDERS: (see specific types of instru- 


ments 
REFINERY OPERATIONS: 
Causes and Cures for Explosions in Com- 


182 | 
131 


pressed Air Systems. .... .Oct. 1101 


Raw Crude Oil Is Charged Directly to 
2600 b/d Catalytic Cracking Unit; 
H. A. Brown and M. J. Sterba. 
Safety in the Turnaround; F, J. Sluze 


- Aug. 878 


. « Dec, 1344 


Space Velocity Charts Aid Operation of 


Fluid Catalytic Cracking Units, J, H. 


ORs 6s 6 o % os 2 ot +s eee 
Taking it from the Wrong Pocket (Ed) 


104 


- « . July, 840 


Trends’ in Petroleum Refining. 7 
REFINERY WASTE DISPOSAL: (see Waste Dis- 


posal) 
REFINING PROCESSES: (see Processes and 
also specific ones) 
REFINING, SOLVENT: (see Solvent Refining) 
REFINING TRENDS: 
Sept. 989, Oct. 
REFORMING: 
Catalytic Reforming of Naphthas (PT) 


-May, 560 


1159, Nov. 1285, Dec, 1385 


o « « Sul, Sil 


New Catalytic Reforming Process Shows 
High Octane Gain, Low Volume Loss 


- »May, 553 


Reforming Methods Compared’ for Sweet 
and Sour Naphthas ...... .May, 


560 


Thermal Reforming Economics . . ,. June, 682 
REFRACTOMETERS, Controlling (WN). . Nov. 1268 


REFRACTORIES: (see also Insulation) 
Refractories (WN) ....... . Oct. l 
REFRIGERATION: 
First Use of Centrifugal Compressors 
for Dewaxing Plant _hreeree . 
_ e 
Refrigeration-Compression System Boosts 
Propane Recovery to 70%; Will Swerd- 
BGEEs co + 1 0 8 o « « Sept. 
Short-Cut Process Design to Increase 
Propane Recovery; Charles F, Sand- 
derson and Alan S, Glendening: 
Article 3--Absorber Refrigeration 
. Mar. 
article 4-- Absorber Refrigeration, 
Calculations. . «02 effBe 
RELIEF VALVES: (see Valves, Rel ef) 
REPAIRS: (see Maintenance) 
RE-REFINING LUBRICANTS: (see Lubricants, 
Reclaiming) 
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RESEARCH: 
Congress Will Have Another Go at a 
Science Foundation Law (Ed) . .Jan, 104 
Gas Industry Research in the Petroleum 
Paces Sap « « « ee « oMar. 222 
Govt, Reports Emphasize Synthetic Fuels 
Research (T). we « + @ « Cle Oa 
Industrial Research (wr): eee s aan oe 
Oil Company Research (WN) . .. . June, 720 
Rising Cost of Research (Ed). . . .Apr. 472 
Sulfurized Extreme-Pressure Lubricants 
and Cutting Oils; Helen Sellei: 
Part 1--Literature Survey .Sept. 1003 
Part 2--Patent Survey . . . Oct, 1116 
Survey U.S. Industry's Research Re- 
quirements (T). . oe» @ eee ae 
Wildcatting Paid Off (Ed) cone « ee OO 
RESERVES: (see Crude Oil, and Energy Re- 
sources) 
RESINS and Plasticizers from Petroleum 
Aromatics (PT). . « « Oct. 1129 
ROAD OCTANE: (see Octane Rating) 
ROTAMETERS: (see Flow Instruments) 
ROTARY PUMPS: (see Pumps, Rotary) 
RUBBER: (see Synthetic Rubber) 
RUST PREVENTIVES: 
Antioxidants Improve Rust Preventives; . 
Peter J. Gaylor (PT). ... . Jan, 70 
Rust Inhibitors (WN). ...... Apr. 452 


S 


SAFETY : 
API Medical Group Presents Study on 18 

Toxic Refining Chemicals. . . Oct. 1094 
Boiler Emergency Shutdown Obtained With 

Pressure-actuated Instrumentation 

ae . . -Sept. 1010 
Chlorine Safety Chart (WN); oe « o eR. 300 
Conveyor Crosswalks Improve Safety for 

Packaging Department Employees (PP) 

. July, 801 
Dry Chemical Extinguisher Effective on 

Oil Fires; W. E. Morgan, Jr.. Sept. 998 
Field Testing for TEL in Air by New Ten 

Minute Method. . ° «Mar. 281 
Guarding from Explosions. in Air Starting 

Systems (Q&A) . . . « Nov, 1277 
Low-Velocity Water Fog. Effective for 

Refinery Acid Sludge Fires. . Nov, 1219 
Maintenance on Spheroids Made Safe by 

Using Mobile Workmen's "Cage" (PP) 

. & ae, Ge 
Motor- operated Valve Is Found Practical 

Safety Feature on Hydrogenation 

Unit; H. M. Stine and M, M. Fink 

es + s «0:8 6 # 6-0 2.6 eee oe 
Portable Shields Useful for Pipe Welding 

Jobs (PP)... ececs co « Ot. 133) 
Safety Floor Plate (wn) oc « « ¢ BOG. 16) 
Safety in the Turnaround; F, J. Sluze 

- - Dec, 1344 
Safety “Manual for New Technical Men; 

K. O, Johnson. . ee © omar. 272 
Safety Tread Flooring (WN) - - « Dec. 1378 
Toxicological Properties of New Products 

Studied (T). . . duly, 750 
Waste Gas Ignitor Made Safe by “Use of 


Remote Controls (EP). ... -Apr. 437 
SAFETY EQUIPMENT: 
Gage Glass Guard (WN) -Mar, 314 


Gage Glass Safety Shield (WN) . Sept. 1026 
Lightweight Dust Hood (WN). ... .Feb. 196 
Safe Carboy Tilter (WN) ..... June, 714 
Safe Extension Light (WN) .... .Mar. 314 
SAFETY VALVES: (See Valves, Relief) 
SALT REMOVAL: (see Desalting) 
SAMPLING : 
Gas Samples Taken Accurately and Pro- 
portional to Flow-rate (EP) . . Jan. 78 
Ordinary Refrigerator Collects Samples 
for Bacteria Tests on — ° 
Wentes GO)... et . « duly, 803 
Propane Drawoff Safe to Use; * prevents 
“Burns” to Sampler; John C, Albright 
Gite « « « « « Feb, 172 
SEPARATORS: (see also Waste Disposal) 
Emulsion Separator (WN) .... . Oct. 1140 
Novel Separator Uses Screen to Remove 
Oil from Wastes (EP), ... . July, 815 
SERVO-MECHANISMS: (see Controllers) 
SHAKERS: (see Mixers) 
SHALE OIL: (see Synthetic Fuels) 
SHELVING, Stockroom (WN). . Nov, 1275 


“SILENCER Cuts Noise in Half on *Piuid 


Cracker; William C, Uhl . . Sept. 985 
SILICONES: 
Silicone Fluids (WN) ...... . Jan, 97 
Silicone Materials (WN) . . - « eApr. 455 
Silicone Rubber Parts (WN). ... .Aug. 922 
SLIDE RULE Liquid Flow (WN) . - « -Mar. 316 


SLUDGE : 
Low-Velocity Water Fog Effective for 
Refinery Acid Sludge Fires, . Nov, 1219 
Oil Tar Sludge Formation in Internal 
Combustion Engines (Q&A). . . Oct, 1155 


SMOG : 
Making Their Own Silver Lining (Ed) 
ere a - Apr. 472 
Petroleum Industry and Smog; Homer 
Reed, Myrl A. Reaugh and Arthur 
F. Stribley, a. coreces «+ ht. Mi 
Sulfur from Sour Refinery Gases . ‘Aug. 891 
SOCIETIES: (see specific ones) 
SOCIETY OF AUTOMOTIVE ENGINEERS: “Selling” 
Oil's Biggest Customer (Ed) . .Feb. 208 
SOLVENT REFINING: (see also Lubricants, 
Manufacture of) 
SOLVENT REFINING: 
Modern Solvent Refining of Lubricating 
Oils; V. A. Kalichevsky: 
Article 2--General Aspects of 
Solvent Refining. ... - Jan, 32 
Article 3--Solvent Dewaxing Pro- 
cesses, -Feb. 145 
Article 4--Solvent “characteristics 
r. 
Article 5--Solvent “Extraction 
Processes ... « « Ape. 415 
Wash Solvent Requirements in Rotary 
Filter Operation; E. J. Reeves.Aug. 885 
SOLVENT, Wax and Oil (KN) ° 0 « 0 « May, 582 
SOUR CRUDE, Designed to Handle; D. P. 
weeeneee, OP. o ceo eo « 6 o Be. 1908 
SPECIFIC GRAVITY: 
Find Specific Gravity of Gases Rapidly 
With Improved Design in Gravito- 
meters; O. H. Dawson and J. A. 
Snyder (LP) .. - . Jan, 54 
Improved Gravity Table Found Useful in 
Figuring Road Oil Freight Rates; 
i ze Krause and A. C, Dystrup 
SPECIFICATIONS: (see also Standards) 
Drawing Jet Fuel "Specs" (Ed) . . .Apr. 472 
"Specs" for Railroad Diesel Fuel (Ed) 
= ew & « - « « Dec. 1400 


Mar. 291 


SPECTROSCOPY : 
Mass Spectrometer (WN). ... ., , Oct. 1145 
Mass Spectrometer - a Tool for the 
Petroleum Processor; John F, Kinder 
and Richard Wertzler. . ... .May, 515 
Rapid Methods of Analysis . . .. .May, 543 
Volume on Organic Analysis by Infra- 
red Method Published (BR) . . Nov. 1290 
STAINLESS STEEL: (see Steel, Stainless) 
STANDARDS: (see also Specifications) 
Antifreezes Subject of Standards 
Bureau Booklet (T). .. . 
API Lubrication Meeting Debates 
Quality Standards for 5W Oil. Dec. 1339 
ASTM Standards on Petroleum Products 
and Lubricants, 1948 Edition; 
American Society for Testing 
Materials, Committee D-2 (BR) . Jan, 99 
ASTM to Establish Standards for mgr 
uring, Analyzing Wastes . . . 875 
Standardizing Symbols of Science’ (aye 
-Feb. 208 


-Feb. 117 


STEAM GENERATORS : (see Boilers) 
STEAM SEPARATORS: (WN). ‘ 
STEAM TRAPS: 
Combination Separator-Trap (WN) . . Jan. 90 
Continuous Drain Trap (WN). . .. .Apr. 443 


cos OF @ 


Continuous Drainers (WN). ... . .May, 600 
Light Duty Steam Trap (WN). . .. .Apr. 443 
Steam Specialties (WN). . . - « -May, 600 
Steam Trap Problems (WN). . .. . .Mar. 320 


Steam Trap Problems (WN). . . . .Sept. 1033 
Steam Traps (WN). . - - Apr. 455 
Trap Capacity Increased (WN): . . Nov, 1265 
STEEL Plates and Their Fabrication; 
Lionel S, Marks, Lukens Steel Co, 
Ds + 6 be & Oe oe ee ee oe 
STEEL, STAINLESS: (see also Alloys) 
Hardenable Stainless Alloy (WN) .Sept. 1032 
Stainless Steel in Solution (WN). July, 821 
Stainless Steel Treating (WN) . .Sept. 1036 
Threading Stainless Steel (WN). . Nov, 1273 
STEP LADDER, Safety (WN). -Aug. 921 
STIRRERS: (see Mixers) 
STORAGE : 
Is Tankage Capacity Too Low?. . . Dec. 1333 
Rapid Pay-off in Saving Vapors; William 
Cc. Uhl, . . -Mar. 249 
Storage of Natural Gas. Is Still Major 
Problem (T) .. ‘ . July, 749 
STORAGE TANKS: (see Tanks) 
STRADDLE TRUCKS Found Useful in Refinery 
for Handling Tube Bundles (PP).Aug. 908 
STRAINERS : 
Strainer Handles Heavy Solids (WN). Jan. 90 
Strainer Is Made at Low Cost from 
Ordinary Pipe Fittings (EP) . June, 707 
Strainers (WN). . -Aug. 927 
SULFUR RECOVERY : 
Extract Sulfur from Sour Casinghead 
in Pressure Maintenance Plant 
June, 671 
Making “Their Own Silver Lining (Ed) 


. Apr. 472 
Petroleum Industry and. Smog; * Homer 

Reed, Myrl A. Reaugh and Arthur 

F, Stribley, Dice. «.« ° -Apr. 391 
Sulfur from Sour Refinery Gases - -Aug. 891 


SULFURIC ACID: 
Sulfuric Acid Dilution (WN) . . . July, 824 
Sulfuric Acid Valve (WN). . .. .Sept. 1028 
SULFUR REMOVAL: (see Desulfurization) 
SULFURIC ACID SLUDGE: (see Sludge) 
SURVEYS: 
“Cold" Rubber Success Means Business 
for Butadiene Plants in the South- 
west; William C, Uhl. . ... .May, 511 
Is Tankage Capacity Too Low?. . . Dec. 1333 
Petrochemicals in the Southwest; Will- 
Sem 0, Beeme, « « co « - Apr. 365 
Sulfurized Extreme-Pressure Lubricants 
and Cutting Oils; Helen Sellei: 
Part 1--Literature Survey .Sept. 1003 
Part 2--Patent Survey . . . Oct. 1116 
World-Wide Lube Oil Capacity and Demand; 


Paul V, Keyser, Jr. e Oct. i091 
SUSPENSOID CRACKING, Catalytic “Effects in; 
C. H, Caesar. .. - - -Aug. 887 


SYNTHESIS GAS: Underground Gasification 
Studies by Chemical Company (T) 
ower ee - « «May, 485 

SYNTHETIC DETERGENTS: (see Detergents) 

SYNTHETIC FUELS: 

Can We Believe What Bureau Says in Its 
Synthetic Fuels Reports? (Ed) Oct. 1168 
Chemicals from Synthetic Liquid Fuel 
Processes (T) . . cee OO TS 
Coal Hydrogenation Is Improved for ; 
Making Synthetic Fuels, . .. .Mar. 243 
Coal Hydrogenation Plant Rumored Under 
Construction (T). ..... Oct. 1069 
Congress Should Re-appraise the Synthetic 
Fuels Program (Ed). .... . .May, 616 
Govt. Reports Emphasize Synthetic Fuels 
Research (TT)... . .Mar, 222 
High Quality Fuels Refined from il 
Retorted from Shale (T) . .. .Apr. 341 
Industry Must Continue on Guard Against 
Propaganda for Synthetics (Ed) 
- « « dune, 736 
Mines Bureau Dedicates. Demonstration 
Plants for Study of Coal-to-Liquid 
Fuels Processes , .. o « op, 630 
Need More Emphasis on Petroleum Research, 
Less on Synthetics (Ed)... July, 840 
Oil a-Plenty - but Bureaucrats Press 
for a Synthetic Fuel Industry; 
William F, Bland. ..... . June, 653 
Oil's Enterprise, Freed from Controls, 
in 1948 Ended “Shortage” Bugaboo 
° + « « « June, 655 
oil- shale Crusher (WR). sa . -Feb, 196 
Synthetic Fuel Instrumentation (WN) 
- - dune, 721 
Synthetic Liquid Fuels. from Hy drogena- 
tion of Carbon Monoxide, Technical 
Paper 709, Part l, Bureau of Mines; 
Henry H. Storch, R, B, Anderson, L, 
J. E. Hofer, C. 0. Hawk, H. C, An- 
derson and N, Golumbic (BR) . .Feb. 201 
Why a Coal Refinery Until Prospects for 
Oil in Alaska Are Fully Appraised? 
(Ed). .Mar. 328 

SYNTHETIC LUBRICANTS : Recent “Developments 
in Synthetic Lubricants Are Revealed 
in Review of New Patents. . -Apr. 431 

SYNTHETIC RUBBER: 

Chemical-Resistant Rubber (WN). . Nov. 1266 
"Cold" Rubber Success Means Business 
for Butadiene Plants in the South- 
west; William C. Uhl. .... .May, 511 
Economics Bearing Down on Synthetic 


Rubber (T). . . - - duly, 750 
Low-Temp. GR-S Revitalizes. Synthetic 

Rubber Industry (T) . . ocean’ 
Oil-resistant Rubbers (WN). Feb. 197 


Reclaimed Synthetic Rubber ‘proves j Sat- 
isfactory (T) . . -Apr. 342 
SYNTHINE PROCESS: (see. Fischer-Tropsch 


Process) 
TANK CARS: 
Tank Car Loader (WN). .... . . Nov. 1265 
Tank Car Unloader (WN). ... . . Nov. 1268 
TANKS: 


Corrosion Protection for Tanks by Re- 

inforced Gunite Linings . . July, 784 
Effect of Thermal Expansion on Capacity 

of Large Vertical apenas Tanks; 

W. E, Splain. .. ‘ - « - dune, 665 
Evaporation Losses (WN) >... . Dec. 1382 
55,000-Bbl1. Tanks Are Floated to New 

Sites by Canal and Locks, . . .Apr. 389 
Large Glass-lined Tanks (WN). . June, 714 
Maintenance on Spheroids Made Safe by 

Using Mobile Workmen's "Cage" (PP) 

. « -Apr. 424 
Refinery Develops Low-Cost Insulation 

Procedure for Hot Oil Storage Tanks 

(PP). - « Dec, 1364 
Simple Method for Rebuilding Bottom 

Prolongs Storage Tank Service Life; 

E. G. Woolman (PP). .... . .Feb. 169 
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TANKS: Continued 


Storage Tank Roof (WN). . ‘ -Apr. 441 
Tank Capacity Calculator (WN) a ; June, 721 
Tank Maintenance Scaffold (WN). . Dec. 1377 
Wire-wound Concrete Tanks (WN). . July, 823 
TANNIC ACID, Use of in Regenerating 
Spent Caustic (PT). cans hh We 
TECHNICAL SOCIETIES: (see specific ones) 
TEL: (see Tetraethyl Lead) 
TURE INSTRUMENTS: 
Multiple Temperature Recorder (WN). Jan. 89 
Petroleum Test Thermometers (WN). June, 717 
Rapid-acting Transmitter (WN) . . June, 720 
Remote Thermometer (WN) .... . .Apr. 444 
Temperature Control (WN)... . . .Apr. 454 
Temperature Indicator Eliminates Need 
for Pig in 12-mile LPG Products 
Pipeline; George D. Rhoads (PP).Jan. 52 


Temperature Recorder (WN) . - -Sept. 1036 
Temperature Transmitter (WN) - « «May, 586 
Thermocouple Manual (WN). .... . Jan. 94 
Thermocouple Manual (WN). ... . July, 823 
Thermocouples (WN). ....... .Feb. 200 
Thermowells(WN) . . . - Nov, 1274 


TEST METHODS: (see also Analysis) 
Aircraft Fuel Test Method More Rapid 
Through Use of Automatic Control- 
ers (LP). in me te eee 
Conventional Engine Test “Not Required 
in Procedure for Additive-type Lubes 
De . .Aug, 911 
Improved Test Methods for Natural Gas- 
oline Reported to the NGAA, . June, 691 
Lube Test Unit Saves Hours Compared to 
Engine Method (EP). cress ae, & 
Run Pour Tests at -90°F. in Dry Ice Lab 
Freezer (LP). .. - « dan, 58 
TESTING EQUIPMENT: (see also. Inspection 
Equipment) 
Automatic Controls Make Tester Useful For 
Short-time Screening of Greases (LP) 
ose 6 « « eee 1 
Bearing Grease’ Takes” Rigorous Tests on 
Device warn Road Vibration 
(LP). te te ep a 
Control Unit “assures” Constant Speed 
Under Varying Load on Test Engine 
LP 


( ie ei, ae ce Oe eee eee ee a 
Engine Performance Is Tested on Simple 
Miles/gal, Meter (EP)... . . Jan. 80 


Extreme-Pressure Apparatus" Modified for 
Long-time High-torque Gear Tests, 
(LP). . « « duly, 804 
Flexible Test Unit “Covers Wide Range of 
Pressure and Vacuum Instruments (PP) 


Serres eT eee es. USC 
Hydraulic Tester (WN) .... . . Dec. 1380 
Lube Oil Tester (WN). .... . . Oct. 1142 


Lubricant Testing (WN). .... . .Apr. 454 
Oil Acidity Test Kit (WN)... .Sept. 1028 
Shop-built Pressure Tester Has Payout 
of Six Months by Man-hour Savings 
Gen. so 0 * % +o % & aoe 
Testing Apparatus (WN) ie ee ee 
Water Hardness Tester (WN). . . . Dec. 1382 
TETRAETHYL LEAD: Field Testing for TEL 
in Air 7 New Ten Minute Method 
«6 * « « Mar. 281 
THERMOCOUPLES : "(see Temperature Instru- 
ments) 
THERMOMETERS: (see Temperature Instruments) 
TOMORROW IN PETROLEUM TECHNOLOGY : 
Acetylene from Petroleum Nears Commer- 


cial Reality. . Dec. 1309 
— Developed for Re-Refining 
oil Dec. 1309 
Adsorption Combined With “Desulfuriza- 
t . Nov, 1181 
Alkylation’ Plant “Goes Back On- Stream 
Oct. 1069 


All Types of Fuels” Respond to Anti- 


Detonant Injection .. -Apr. 341 
Antifreezes Subject of Standards" 

Bureau Booklet. .. Feb. 117 
Antioxidation Additives for Paraffin 

Waxes . . Sept. 958 
Aromatics from Petroleum Face Economic 

Hurdles . . June, 629 
Atomic re Still Some Distance Away 

aoe eo - Dec, 1310 


Automotive, Rail Industries Study Gas 
Turbines. o% -Aug. 853 
Chemical Energy Changed Into” Mechanical 


Energy. . Nov. 1181 
Chemicals from Synthetic: Liquid Fuel 

Processes . . . Nov, 1182 
“Chromotography" -- A New Method of 

Separating Liquids (T). ce + eek. ae 
Coal-Burning Turbine Seen Nearing 

Achievement . - - Sept. 958° 
Coal Dresses Up the Data’ in Its "Facts 

and Figures”, . - « dan. 13 
Coal Hydrogenation Plant “Rumored Under 

Construction. . Oct. 1069 
Competition Imminent in Antifreeze 

Market. . . - . -Aug. 854 
Conflicting Views Held on Issuance of 

Patents . éenee . Sept. 957 


TOMORROW IN PETROLEUM TECHNOLOGY: Continued 
Congressional Documents Often of 
Significance, .. . May 
DDT Insecticides Facing Possible’ Public 
Disfavor. . . . dune, 630 
Detergency Is Defined in Industrial 
Booklet... - . -Feb, 118 
Economics Bearing Down. on Synthetic 
Rubber . duly, 750 
Electrodeposition Applied to Plastics 
-May, 486 
Fossil Fuel Is. Only “Pip” in Total Human 
History . . Jan. 13 
Future of Detergents” Under Discussion 
.Aug. 854 
Gas Industry Research in the Petroleum 
Field . -Mar. 222 
Gas Industry Sets Up Own Information 
Service .. . dan, 14 
Govt. Reports Emphasize Synthetic Fuels 
Research. . . .Mar, 222 
“Heat Pump" Gets" Fuel Industries’ Atten- 
tion. . .Mar. 221 
High Quality “Fuels” Refined from Oil Re- 


486 


torted from Shale... -Apr. 341 
Hydrocarbon Chlorination Now. Chief 
Source of HCl . June, 630 


Hydroformer Polymer Finding New Use 
. Nov. 1182 
Hydrogen. Fluoride Tried as ’ Desulfuriza- 


tion Solvent, ‘ . . June, 629 
Improved Production Processes for 
Butadiene from Alcohol. . Apr. 342 


Low-Temp. GR-S Revitalizes Synthetic 


Rubber Industry . . Jan, 14 
Lube Oils Defoamed by Activated Char- 
coal. - - Sept. 957 
Lubricant Reclaimin “at Accelerated 
"Sees. ¥ . .Feb. 118 
Lubricant Reclaiming “will Receive Panel 
Study . .Aug. 853 
f ors “Includin “petroleum 
Masking o “od 4 = ere 
Mines Bureau “Reports” on Oii in’Bitum- 
inous Limestones, .. . . «Feb. 117 


New "ACF-Talgo" Train May Affect Diesel 
Demands .... - - Nov, 1182 
New Alloy Cast Irons" for Refining Equip- 


oot. .. Dec, 1309 
New Data on Properties” of Railroad 
Diesel Fuels. . . . June, 629 


New Notation System Confronts Chemists 


-May, 485 
New Petrochemicals of Wide Applications 
- - July, 749 
New Types of Jet Fuels are “Receiving 
Study . Nov. 1181 
Nylon a Continues” to Increase 
(T) . . Oct, 1070 
Patent Uncertainties. Posed by German 
mM. 2 « - Dec, 
Plastics. Manufacturers. Actively Battle 
for Markets . . . Sept. 957 
Polyethylene Finding Wider Applications 
Dec 


1310 


1310 
Reclaimed Synthetic Rubber Proves Sat- 
isfactory .. . -Apr. 343 
Relative Viscosity-Temp. “Number for Lub- 
Sen 6 + eo 04 bk eee -Mar. 221 
Smokeless Fuels Potential Market for 
Petroleum Coke, . 1069 
Storage of Natural Gas" Is Still Major 
Problem... - - - duly, 749 
Survey U.S. Industry's Research Require- 
ments - «Feb. 117 
Synthine Fats Not Proved for Human Con- 
sumption. .. - « - duly, 749 
Toxicological Properties” of New Products 
Studied . . duly, 750 
Underground Gasification Studies by 
Chemical Company. . .May, 485 
World Energy Is Linked Closely with 
World Peace . . “eee « «+ sy 


TOOLS-HAND: (see also ‘ene ones) 
Color Code Provides Record on Heat- 

Treated Hand Tools (PP) . . . .Mar. 289 
Cutter for Hard Metals (WN) . . . .May, 596 
Drum Plug Wrench (WN) . ... . .Sept: 1025 
Gasket Cutter (WN). ..... . . Dec, 1380 
Heavy-duty Wrench (WN). -May, 591 
Light-duty Soldering Tool (WR): . .Feb, 195 
Non-electric Soldering Iron (WN). -Apr. 452 
Portable Pipe Bender (WN)... . “May, 597 





CODE for Regular Features: 








BR -- Book Reviews 
Ed -- Editorials 
EP -- Equipment Patent Review 
Q&A -- Gasoline and Cycling Plant Operation 
LP -- Laboratory Practices 
PP -- Plant Practices 
PT -- Patent Trends 
T -- Tomorrow in Petroleum Technology 
WN -- What's New 
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TOOLS, POWER: (see also specific ones) 


TOWERS : 


Air-operated Pipe Saw (WN) . June, 716 
Catalyst Tube Cleaner (WN). . .. .Mar. 314 
Condenser Tube Cutter (WN). . . . .May, 592 
Controlled Tube Roller (WN) . . . July, 820 
Improved Shop Layout and Tooling Help 

Lower Maintenance Costs . . . .May, 539 
Lathe Dog Stops Damaged Shaft Threads 

During Cleaning or Scarifying Op- 

eration; John C. Albright (PP). Jan. 52 
“Pistol” Tool Fastens Hangers (WN)..Jan. 89 
Portable Pipe Threader (WN) . . . .Mar. 313 
Portable Pipe Threader (WN) . . . Oct. 1139 
Thread Die for Ells (WN). ... . .May, 594 
Tightens Four-inch Bolts (WN) . .Sept. 1026 
(see Cooling Towers, Fractiona- 
ting Towers) 


TOXICITY 


API Medical Group Presents Study on 18 
Toxic Refining Chemicals. . . Oct. 1095 

Toxicological Properties of New Products 
Studied (T) ... . July, 750 


eof 28 6 © 


TRAINING: 


College-Industry Exchange (Ed). .Sept. 1056 
Safety Manual for New Technical Men; 
K. O. Johnson. . -Mar, 272 


TREATING Light Distillates by the 80> Ex- 


traction pre P, Obergfell 
- « « June, 660 


ee ee 


TREATING OF WATER: ” (see Water Treating) 
TRUCKS: (see Drum Handling, and Materials 


TUBE CLEANER, SCatalyst wed ° 
TUBE EXPANDERS Wp. . . 


Handling) 


- « .Mar, 314 
+ « « Oct, 1147 


TUBES : 


Aluminum Exchanger Tubes (WN) . . July, 822 

Probolog - for Inspecting Non- ~Magnetic 
Tubing; G. A, Nelson, . . . . Oct. 1112 

Steel Tubing Data (WN). . -Mar. 318 


TURBINES : 


Automotive, Rail Industries Study Gas 
Turbines (T). . - eAug, 853 
Coal-Burning rbine Seen Nearing 
Achievement (T) . ‘ . Sept. 958 
Midget Gas Turbine a Possibility For 
Ground Vehicles, SAE Told , Feb, 136 
Vertical Steam Turbine (WN) . . -Aug. 924 


TURNAROUND, . Safety in the; F. J, Sluze 


UNDERGROUND GASIFICATION: 


U. 
U. 


ctceosn + ae Be 


U 


(see Coal Gas- 
ification) 
S. ARMY: (see Military) 
S, BUREAU OF MINES: 
Can We Believe What Bureau Says in Its 


Synthetic Fuels Reports? (Ed) Oct. 1168 
Coal Hydrogenation Is Improved for 
Making Synthetic Fuels. . . . .Mar. 243 


Govt. Reports Emphasize Synthetic Fuels 
Research (T). .... -Mar, 222 
Machine Shop Supplies De Luxe (Ea): Aug. 944 
Minerals Yearbook, 1946 (BR). . - dan, 99 
Mines Bureau Dedicates Demonstration 
Plants for Study of Coal-to-Liquid- 
Fuels Processes .... . «May, 610 
Mines Bureau Reports on Oil in Bitum- 
inous Limestones (T). . . .. .Feb, 117 


Synthetic Liquid Fuels from Hydrogena- 


tion of Carbon Monoxide, Technical 
Paper 709, Part 1, Bureau of Mines; 
Henry H, Storch, R. B, — ew 
L. J. E. Hofer C. O, Hawk, 
Anderson and N. Golumbic (bp) 


V 


, &. 
Feb, 201 


VACUUM DISTILLATION : (see Fractionation) 
VALVE ACTUATORS 


iso-dikees We civ Motor (WN). . Oct. 1137 


Gate Valve Actuator (WN). . . - -Aug, 921 

Reversible Valve Motor (WN) . . . Oct. 1137 

Valve Actuators (WN). ..... . .Aug. 927 
VALVES : 

Automatic Dumping Valve (WN). . -Sept. 1030 

Ball-type Inner Valve (WN). . . . .Feb. 196 


Bronze Valves (WN). . . -Aug. 927 
Catalyst Plugging in Lines” Is Eliminated 

by Arrangement of Automatic Air 

Wee Ger + + ++ 2 + & oe ee, Oe 
Excess Flow Valve Is Designed to Pre- 

vent Small Gas Leaks (EP) , Aug, 919 
Float Valve Prices (WN) . << Nov. 1274 
“Gadgeteering"” the Valve Positioner; 

Ralph D, Webb, ... oe «© « Can, 6) 
High Temperature Valve (WN) « « « Cahs, 3 
Instrument Valves (WN). .... . Nov. 1274 
Instrument Valves (WN). .... . Dec, 1384 
Instruments and Valves (WN) oo » SR, ae 
Pressure Reducing Valve (WN). . .. Jan, 94 
Reciprocating Pump Valve (WN) Aug. 922 
Removal of Slide Valves Is Simplified 

by Permanent Rigging on Fluid Unit 
Gets as « -May, 570 


se 2 6 & 2s & 6 
— 
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VALVES: Continued 
Shop-built Pressure Tester Has Payout of 
Six Months by Man-hour Savings (PP) 
6.4% 4 6 & Ab oe 4 Sees ee ee 
Stainless Steel Ball Valve (WN) . .Apr. 447 
Stainless Steel. Valves (WN) . .. July, 823 
Steam-jacketed Valve (WN)... . .May, 592 
Sulfuric Acid Valve (WN). . .. .Sept. 1028 
Valve Performance Report (WN) . . .Feb. 197 
Valve Prices Reduced (WN)... . June, 721 


Water Treatment Valve (WN) . . . . Nov, 1270 
VALVES, BUTTERFLY: Hydraulic Service 
Valve (WN) .. «May, 597 


VALVES, CHECK: Low- ~pressure Shut- ~off (WN) 
coeoece ec ec « FOR, 196 
VALVES, CONTROL: ” 
Balanced Inner Valve (WN)... . .May, 588 
Diaphragm Control Valves (WN) . . July, 823 
Flow Is Proportional to Drop in Pressure 
on Needle Valve (EP). ... . Jan, 80 
Flow Regulator (WN) ..... . .Sept. 1026 
High-pressure Control (WN) . . .Sept. 1032 
High-pressure Valve (WN)... . . .Mar. 316 
Motor-operated Valve Is Found Practical 
Safety Feature on Hydrogenation 
Unit; H. M. Stine and M, M. Fink 


(LP). ° cee ee, OS 
Throttling Valves (WN) . — May, .588 
Toggle Control Valve (WN)... .. Jan. 94 


Universal Excess-flow Valve Based on 
Differential Pressure (EP), .Sept. 1019 
VALVES, GATE: 
Gate Valve (WN) . . Dec. 1381 
Inexpensive Shop- Made Vaive Jackets 
Improve Flow in Asphalt Manifolds 
Gre ce eer ececeoseacec « MO. WG 
VALVES, GLOBE: 
Close Throttle Valve (WN)... . .Feb. 195 
Reversible Seat Ring Extends Service 
Life of Steam Valve (EP). . . Nov. 1258 
VALVES, PLUG 
Alloy Plug Valves (WN). Oct. 1148 
Erosion of Seat Is Eliminated With 
New Rotary Plug Valve (EP). . .May, 580 
New Lubricant Promises to Cut Costs 
of Maintenance on Plug Valves 
. Oct. 1111 
Plug Cock Life’ Is Increased by “Holding 


Grease Pressure (EP), . June, 707 
Self-sealing Plug Valve (WN) Aug. 925 
Valve Maintenance (WN). . . July, 821 


VALVES, RELIEF 
Improved Safety Valve (WN)... . .Feb. 193 
Pressure Relief Valves (WN) Nov. 1265 
Refinery Relief Valve (WN). . July, 817 
Safety and Relief Valves (WN)... Jan. 97 
Safety Valve, Viscous Materials (WN) 

ses 6 - «Sept. 1030 
Valve Prices" (WN) . . . Oct, 1146 
Vent Valve-Flame Arrestor (WN). . Oct. 1140 
VAPOR LOSSES: (see Losses) 
VAPOR PRESSURE: Step in the — Direc- 
tion (Ed)... ° - « - dune, 736 
VESSELS, Reaction (WN). cocecee « Cee, TH 
VISCOSITY : 
Accurate Viscosimeter Employs Synchron- 
ous Motor System (EP)... . Dec, 1371 
Recording Viscometer (WN) . . . duly, 823 
Relative Viscosity-Temp, Number for 
Lubricants (T), .. . Mar, 221 
VOLATILITY: (see Vapor Pressure) 


W 


WALKWAYS & Loading Racks (VN) . .. .Feb. 197 
WASTE DISPOSAL: (see also Separators) 
ASTM to Establish Standards for Meas- 
uring, Analyzing Wastes , . -Aug. 875 
Flocculation - a Method for Conditioning 
Refinery Effluent for Re-Use, Dis- 
posal; F. M, Faulconer, D. L. Mc- 
Cann and H, L, Bedell . . . . June, 656 
Making Their Own Silver Lining (Ed) 
hee ee bh > 0.60.6. & 6 he. 
Novel Separator Uses Screen to Remove 
Oil from Wastes (EP), .... July, 815 
Ordinary Refrigerator Collects Samples 
for Bacteria Tests on Refinery 
Wastes (PP) .... « e « duly, 803 
Petroleum Industry and Smog; Homer 
Reed, Myrl A, Reaugh and Arthur 
F. Stribley, Mirccossese he. 
Sulfur from Sour Refinery Gases , .Aug. 891 
Waste Treatment (WN). ...... -Apr. 454 
Waste Treatment (WN). ..... . .May, 600 
WATER POLLUTION CONTROL: (see Waste Dis- 
posal) 
WATER STILLS, Economic (WN)... . .Apr. 446 
WATER TREATING: 
Boiler Water Foaming (WN) .. - - dan, 97 
Cold Process Water Softener (WN). Dec. 1377 
Flocculation - a Method for Conditioning 
Refinery Effluent for Re-Use, Dis- 
posal; F, M, Faulconer, D, L. McCann 


and H, L, Bedell, ..... . June, 656 
Water Treatment (WN). ..... . .May, 599 
Water Treatment (WN). ..... . Oct. 1148 


WATER TREATING: Continued 
Water Treatment (WN)... > « o te 
Water Treatment Problems (WN) ; . July, 822 
WAXES: (see also Dewaxing) 
Antioxidation Additives for Paraffin 
ne Cee s ss ¢ @ - « Sept. 958 
WELDING: 
Helium-shielded Welding (WN). . . .Feb. 200 
Simple Method for Rebuilding Bottom 
Prolongs Storage Tank Service 
Life; E. G, Woolman (PP). . . .Feb. 169 
Weld Repair Jobs on Castings Are Easy 
When Electricity Is Used for Pre- 


heat (PP) .. Oct. 1121 
Welding Saves 20% in "Steel in "Cat" 

Cracker Equipment... - « ee. 190 
Welding under Oil (PT). ... Feb, 179 


WELDING EQUIPMENT: 
Alloy Welding Electrodes (WN) ... Jan. 89 
LPG Hand Torch (WN). . cee o oe. oe 
Stainless Electrodes (WN) os a ve oe 
"Tumble-Bug" Turntables Found Useful 
for Wide Variety of Welding Opera- 
tions (PP)... cn & ~ Ce oe 
Welding Supplies (WN) + - - ae eo ee 
WELDING FITTINGS: (see Fittings) nt 
WESTERN PETROLEUM REFINERS' ASSN.: Refin- 
ing Trend Report — for 


We cee ese ees - Mar. 271 
WHAT'S NEW 

Absolute Pressure Gage . . Sept. 1028 
Accurate Pressure Switch... . .June, 716 
Air Compressor Motor ..... . . Feb. 193 
Air-driven Valve Motor .... . .Oct. 1137 
Air Ejection Pump. ...... . .dune, 716 
Air-Foam Playpipe. . s+ + * eee ee 
Air-operated Pipe Sav. - « « dune, 716 
Air or Gas Dryer. . seo + « « oe Oe 
Alloy Welding Electrodes c+ <« « s eee 
Alloy Withstands - 423°F . . . . Sept. 1028 
Aluminum Pipe Jacket . sar a -Jan. 89 
Automatic Crimper (WN)... .. .Oct. 1144 
Automatic Dumping Valve. ... . Sept. 1030 
Balanced Inner Valve . ‘ . May, 588 
Ball-type Inner Valve. . Feb. 196 
“Bis” Benzene. . ... oe 8 + ©» wee ae 
Blueprint cabinet. ..... . . .Nov. 1272 
Burner Safety Control. ..... .Oct. 1138 
Calculating Service. ..... . .June, 718 
Calibrating Manometer. ..... . Feb. 194 
Catalyst Tube Cleaner. ..... . Mar. 314 
Catalytic Gas Processes. ... . .Nov. 1273 
Centrifugal for Light Oils .... .Jan. 90 
Centrifugal for Water. .Jan, 92 
Centrifugal Pumps. . . a ang 0 an ee 
Chemical Feeder. . . oo <« « ote Bee 
Chemically Inert Packing s2« 2 es Oe 
Chemical-Resistant Rubber. . . . .Nov. 1266 
Chlorination Apparatus... .. .Oct. 1139 
Chlorine Dispenser . . oce cs oe a. See 
Civilian "Walkie- -Talkie" ‘ +e» a we 
Close Throttle Valve ....... Feb. 195 
Cold Pipe Insulation. ..... .Nov. 1266 
Cold Process Water Softener. . . .Dec. 1377 
Collapsible Hand Truck .... . .Nov. 1268 
Combination Separator-Trap . - dan. 90 
Condenser Tube Cutter. . May, 592 
Continuous Drain Trap. . Apr. 443 


Continuous Sulfur Analyzer : : x -Nov. 1268 


Controlled Tube Roller . -July, 820 
Controller-air Generator . - - . May, 588 
Controlling Refractometer. . . . .Nov. 1268 
Cooling Tower Pump . ono « as oe 
Cooling Water Controller i. « » «tn. Se 
Corrosion Protection . occ « « My, S66 
Corrosion-resisting Pump... . . Mar. 313 
Corrosives Pump. . . +22 o's ae Se 
Cutter for Hard Metals . - - « May, 506 
Cutting Oil Additive ...... .Oct. 1144 
Cycling Jet Pump ........ .Oct. 1143 
Deep Well Pump Motor . «oo me. Be 
Deodorants for Petroleum... . .Dec. 1380 
Draftsman's Chair. ....... . Apr. 450 
Drum Plug Wrench . . o « © © Sept. 1025 
Drum-tilting Attachment. oceose s Oe. Ce 
Dry Chemical Extinguisher. - Aug. 925 
Dual-fuel Diesel Engine. .Jan, 92 
Economic Water Stills. . Apr. 446 
Efficient Tank Heater. .... . .June, 714 
Electronic Vacuum Control. . ... May, 591 
Emulsion Separator ...... . .Oct. 1140 
Evaporator... o¢ eo « ae. Eee 
Evaporometer for Solvents. oo « ae, Fe 
Explosion-proof Controls .... .June, 716 
Explosion-proof Sump Pump. . . . .Nov. 1272 
Fast Unloading Pumps... . - . -June, 718 
Fire Extinguishers ....... .Oct. 1144 
Flexible Metal Gasket. . . ... .Oct. 1145 
Ploor Protection ......... Feb. 197 
OB ES I eee re — 1026 
Fluorine Hydrocarbon ...... Apr. 443 
Four-drum Carrier. ........ .dan. 93 
Four-leg Support . o © « «© « » May, 586 
Fuel Oil Additive. ....... . Apr. 447 
Fuel Oil Treatment ....... . Apr. 448 
Gage Glass Guard. . ein ed Mar. 314 
Gage Glass Safety Shiela - * Sept. 1026 


12 


WHAT'S NEW: Continued 


Gage Illuminators. 

Gasket Cutter. 

Gate Valve (WN). . 

Gate Valve Actuator. 

Geiger Counter... 

Glass Fiber Pipe Wrap. 
Glass-pipe Coupling. . ° 
Hardenable Stainless Alloy ° 
Heavy-duty Wrench. 
Hexadecene Available . 
High-capacity Pump. . 
High-pressure Control. ° 
High-pressure Pump Packing . 
High-pressure Valve. . ° 
High-speed Capping Machine 5 
High-strength Fire Hose. 
High-temperature Insulation. 
High-temperature Valve . . 
Hydraulically-operated Pump. 
Hydraulic Service Valve. 
Hydraulic Tester . es’ 
Improved Safety Valve. a 
Instrument Air Dryer . . 
Instrument Housings. 
Intercom System. ° 

Joint for Lined Pipe... 
Laboratory Bottle Washer . 
Laboratory Extractor . 
Laboratory Flowmeters. 
Laboratory Furnace . ‘ 
Laboratory Micro-feeder. 
Large Glass-lined Tanks. . 
Light-duty Soldering Tool. 
Light-duty Steam Trap. . . 
Light-weight Dust Hood. . 
Light-weight Motors. .. 
Liquid Flow Slide Rule . 
Long-life Pilot Lamp . 
Low-pressure Shut-Off. 


. Low-capacity Turbine Pump. 


Low-cost Heater Design . 
Low-cost Jacket Fastener . 
LPG Hand Torch . . 

LPG Odorant. — 

Lube Oil Tester. 

Magnetic Flowmeter . ° 
Magnetic-type Flow Meter “ 
Maintenance Cranes . e« 
Melting Point Apparatus. 
Mercury Catalyst Cleaner . 
Miniature Control Station. 
Miniature Speed Changer. 
Mixer Repacked Easily. ‘ 
Molecular Weight gitar 
Motor Tachometer . 
Multiple Level Gage. 
Multiple Rotameter . 


Multiple Temperature Recorder. 


New Chemical . . 
Non-electric Solder ing Iron. 
Oil Acidity Test Kit . e 
Oil-resistant Rubbers. 
Oil-shale Crusher. 

Overhead Platform. 


Oxygen Meter . ‘ 
Packless Expansion Joint ° 
Pattern-Making Device. 
Percolation Clay .. ‘ 
Petroleum Products Meter ‘ 
Petroleum Test Thermometers. 
Pipe Marking Tape. 


"Pistol" Tool Fastens Hangers. 


Plastic Skylights, Windows . 


Polarograph Makes Rapid Analyses ‘ 


Portable Leak Detector . 
Portable Microfilm Device. 
Portable Pipe Bender . 
Portable Pipe Threader . 
Portable Pipe Threader . 
Portable Refractometer . 
Potent Gas Odorant . , 
Preparative Centrifuge . 
Pressure Controller. 
Pressure Reducing Valve. 
Pressure Relief Valves . 
Pressure Transmitter . 
Prevents Fire Collapse . 
Protected Switch . . . 
Pump Handles Viscous Fluids. 
Pump Handles Volatiles . 
Pump Inspection Easy . ° 
"Push-button" Mercury Still. 
Rapid Analytical Balance . 
Rapid Refinery Analyses. 
Reciprocating Pump Valve . 
Refinery Pumps 

Refinery Relief Valve. 
Remote Thermometer . 
Reversible Valve Motor . 
Safe Carboy Tilter . 

Safe Communication System. 
Safe Electric Heater . 

Safe Extension Light . 

Safe Floor Cleaner . 

Safe High-pressure - 
Safe Switch Box. . 





. Aug. 926 
-Dec. 1380 
-Dec. 1381 
. Aug. 921 
. May, 591 
.June, 714 


* Sept. 1032 
’ Sept. 1032 


. May, 591 
. Feb. 195 
. Mar. 313 


: Sept. 1032 


-Oct. 1142 
- Mar. 316 
-Dec. 1380 
. Aug. 924 
-Oct. 1143 
.July, 818 


: Sept. 1030 


. May, 597 
-Dec. 1380 
. Feb. 193 
. Apr. 441 
-Oct. 1137 
-Nov. 1272 
. Feb. 193 
.July, 818 
-Nov. 1271 
.June, 716 

Feb. 196 

-Jan. 92 
.June, 714 
. Feb. 195 
. Apr. 443 
. Feb. 196 
. May, 588 
. Mar. 316 
. Apr. 443 
. Feb. 196 

Feb. 193 


: Sept. 1025 


-July, 817 
. Apr. 444 
. Apr. 441 
-Oct. 1142 
. May. 585 
-Oct. 1137 
.June, 713 
. Apr. 450 


: Sept. 1025 


. -Jdan, 94 
. May, 585 
.June, 713 
July, 819 
. Aug. 923 
.July, 820 
.July, 820 

.Jan, 89 
. May, 594 
. Apr. 452 


: Sept. 1028 


. Feb. 197 
. Feb. 196 
-Oct. 1141 


. May, 588 
. Aug. 924 
-Nov. 1272 
. Mar. 314 
July, 819 
.June, 717 
. May, 585 

.Jan. 89 
-June, 718 
.Jan. 90 
. Aug. 921 


. Sept. 1026 


. May, 597 
. Mar. 313 
-Oct. 1139 
. Apr. 446 
-Nov. 1265 
-June, 717 
-Oct. 1143 
. -Jdan, 94 
-Nov. 1265 
- Jan. 92 
-Oct. 1141 
. Feb. 194 

.Jan, 93 
.dJune, 714 
. May, 596 


. Sept. 1026 


-Nov. 1268 


- Sept. 1025 


. Aug. 922 
-Nov. 1265 
.July, 817 
. Apr. 444 
-Oct. 1137 
.June, 714 
.July, 817 
. Apr. 448 
. Mar. 314 
. Aug. 926 
-June, 713 
-Nov. 1271 
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WHAT'S NEW: Continued 
Safety Floor Plate . 
Safety Step Ladder . 
Safety Tread Flooring. 


Safety Valve, Viscous “Materials. Sept. 


Sectional Bubble Tray. 
Self-Cleaning Filter . 
Self-sealing Plug Valve. 
Sight Glass with Valve . 
Silicone Rubber Parts. 
"Siren" Dust Separator . 
Six-component Analyzer . 
Small Boiler Blowdown. 
Small-scale Pulverizer . 
Spark Advance Meter. 
Stainless Filter Pump. 


Stainless Steel Ball Valve 


Stainless Steel Exchanger. 


Stainless Steel in Solution. 


Standard Hydrocarbons. 
Steam- jacketed Valve . 
Steam-jet Floor Cleaner. 
Storage Tank Roof. 


Strainer Handles Heavy § Solids. 


Sulfuric Acid Valve. 
Sulfur Apparatus . 

Tank Car Loader. 

Tank Car Unloader. 

Tank Bottom Cleaner. 

Tank Maintenance Cage. . 
Tank Maintenance Scaffold. 


Technical Information Service. 


"Teflon" Packing Gaskets . 
Temperature Transmitter. 
Thickness Gage .... 
Thread Die for Ells. 
Throttling Valves. ° ° 
Tightens Four-inch Bolts a 
Tilting Filter Press . 
Toggle Control Valve . 
Trap Capacity Increased. 
Truck Pay-load Increased . 
Vacuum Controller. 

Vacuum Pilot Mixer . 

Vent Valve-Flame Arrestor. 
Vertical Steam Turbine . 
Water Bath Won't Go Dry. 
Water Hardness Tester. 
Water Treatment Valve. 

Wax and Oil Solvent. 


WHAT'S NEW -- LITERATURE 
Abrasion-resistant Alloy. 
Acid & Chemical Pumps... . 
Additive for Concrete . 
Additive Materials. ... 
Air-blasted Concrete. ‘ 
Air-cooled Exchangers . . 
Air Heaters , 

All-chemical Lube Additive. 
Alloy Castings. . ° 
Alloy Plug Valves... ‘ 
Aluminum Exchanger Tubes. e 
Automatic Blowdown, a 
Automatic Gas Analyzer. .. 
Blowers & Exhausters, 
Boiler Feed Pumps , 

Boiler Instruments, — 
Boiler Surface Coatings . 
Boiler Water Foaming. . 
Bronze Valves , es 
Bubble Tray Research. 7 
Carbon Pipe and epee 
Caustic Dilution, 

Caustic Soda. ... . 
Centrifugal Compressors ° 
Centrifugal rege . 
Chemicals . . 
Chemicals . oa a 
Chemicals Catalog a a a 
Chlorine Safety Chart . 


Cleaning Refinery Equipment : 


Column Grid Trays . . 
Combating Corrosion , 
Combustion Control. 
Communication Systems . 
Compressor Piston Design. 
Continuous Drainers . 
Control Instruments . . . 
Cooling Tower Maintenance , 
Cookies Tewere. . « 2 « + « 
Corrosion Control ..... 
Corrosion Guide , 

Corrosion Protection, 
Corrosion-resistance Data . 
Corrosion-resistant Alloys. 


-Dec. 1381 

. Aug. 921 
-Dec. 1378 
1030 

-June, 713 
-Nov. 1266 

. Aug. 925 

- Aug. 923 

. Aug. 922 

. May, 586 

. Apr. 442 

.. Aug. 921 

. May, 591 

. Mar. 313 

. Feb. 195 

. Apr. 447 
-Dec. 1377 
-July, 821 
.Nov. 1266 

. May, 592 

. May, 594 

. Apr. 441 
-Jan. 90 

. Sept. 1028 
- Aug. 924 
-Nov. -1265 
-Nov. 1268 

. Apr. 443 

. May, 586 
-Dec. 1377 
.-June, 719 
-Dec. 1380 

. May, 586 

. Apr. 441 

. May, 594 

. . May, 588 
. Sept. 1026 
-Dec. 1381 
.Jan. 94 
-Nov. 1265 
.July, 821 

. Sept. 1028 
. Apr. 442 
.Oct. 1140 

. Aug. 924 
.Dec, 1378 
.Dec, 1382 
-Nov. 1270 

. May, 592 

. .-Sept. 1033 
. -Apr. 455 
: - Jan. 97 
- . duly, 822 
- « Dec, 1382 
. «May, 600 

. July, 822 

. June, 721 

. -Sept. 1036 
- « Get. 1168 
. . duly, 822 
- - Oct, 1148 
. .Sept. 1032 
- - duly, 823 
i -Apr, 452 
e -Apr. 454 
e -Feb. 199 
‘ . Jan, 97 
~Aug. 927 

. June, 719 
-Sept, 1033 

. Aug. 927 

- Oct, 1147 

. Dec, 1384 
 « ee. I 
-Mar, 317 
-May, 599 
-May, 599 

. Feb, 200 

. Dec, 1384 

- Mar. 318 

. « Bee. 1963 
. Nov. 1273 

. June, 720 

. . duly, 822 
- . -May, 600 
> . Oe 
. Nov, 1275 

- . -May, 600 
° -Apr. 454 
‘. -May, 599 
. . Nov. 1275 
. .Sept. 1034 
. July, 824 


WHAT'S NEW -- LITERATURE: Continued 


Corrosion-resistant Alloys. . Oct. 1148 
Corrosion-resistant Paint . -May, 597 
Corrosion-resistant Piping. »May, 599 
Corrosives-handling Pumps . -Feb. 200 
De-scaling Exchanger Tubes. -Mar. 320 
De-scaling Exchanger Tubes. .Sept. 1036 
Diaphragm Control Valves. . duly, 823 
Directory of Consultants, . duly, 824 
Dryer Catalog . eis . July, 823 
Electric De-salting . . -Feb. 199 
Electric De-salting . ; . duly, 824 
Electronic Instruments. ... . ~Aug. 927 
Electronic Level Control. .... . Jan. 94 
Equipment Cleaning Methods. —_ 1034 
Evaporation Losses, . Dec. 1382 
Expansion Joint Design. P . July, 822 
Expansion Joints, o* « € & © «ele 
Expansion Joints. ....«+» « Gt. 114 
Fabricating Handbook, ... . «May, 601 
Fatty Acid Esters , . . duly, 824 
Finned Tube Prices, . .Sept. 1034 
Fire Extinguisher Liquid. ove se « a 
Fire Extinguishers, ° . Dec, 1384 
Flexible Metal Hose , . -May, 601 
Flexible Metal Hose . -Sept. 1032 
Float Valve Prices. . Nov, 1274 
Flow Instruments, ‘ . July, 824 
Flowmeter Manufacture , -May, 599 
Flue Gas Analyzer . - Oct. 1147 
Fluid Cracking. -Apr. 454 
Foreign Refining. -Mar. 318 
Furnace Construction, ‘a -Sept. 1032 
Gas Absorption. . . cee . Oct, 1148 
Gas Burner Equipment. ee -Apr. 454 
Gaskets, Packing, Hose. ... -Sept. 1034 
Graphic Panel Components, . Nov, 1273 
Hardfacing Technique. -May, 600 
Heat Exchangers . -Mar. 320 
Heat Exchangers . . , -Aug. 926 
He lium-shielded Welding aa . «Feb, 200 
High-pressure Refinery Pumps. .Sept. 1034 
High-temperature Plastic. -Aug. 928 
High-vacuum Apparatus . -Mar. 318 
High-vacuum Equipment . .Aug. 928 
Hydrocarbon Price List. . Nov, 1275 
Hydrofluoric Acid , ° o « « 08D. 200 
Hypersonic Processing. ... .. .Dec,1384 
Improvement by Forging. .-May, 601 
Industrial Alcohols , . duly, 823 
Industrial Fire Hose, .Aug. 926 
Industrial Research . ° . .Feb, 200 
Infra-red Analyzer, ...... . Oct. 1146 
Instrument Air Dryers. ... .. Oct. 1146 
Instrument Catalog. . »Mar. 320 
Instrument Catalog. . Oct, 1147 
Instrument Prices . ; . -Aug. 926 
Instruments and Valves. . Oct, 1147 
Instrument Selection, - Jan, 97 
Instrument Valves , . Nov, 1274 
Instrument Valves . Dec. 1384 
Jacket Water Coolers. . ‘Sept. 1036 
Laboratory Equipment. Jan, 96 
Laboratory Equipment. ,. ° -Apr. 455 
Laboratory Heating Jackets. -Aug. 927 
Laboratory Instrumentation, . Feb, 197 
Level Gage Accessories. . .-Sept. 1034 
Limited NPSH Pumps. «ee « OO, See 
Liquid Entrainment. .May, 599 
Liquid Level Gage . . dan, 97 
Liquid Level Gages. -Mar. 320 
Liquid Level Gages. . .Aug. 928 
Liquid Level Transmitter, .May, 599 
Liquid-liquid Extraction, . June, 720 
Low Temperature Insulation. -Mar. 318 
Lubricants and Additives. . . dan, 94 
Lubricant Testing ..... -Apr. 454 
Marshall Plan Sales . oa .May, 597 
Mass Spectrometer ....... Jan, 94 
Metallizing Material. .... .. .Aug. 928 
National Supply Company. . e Jan. 97 
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